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Annual Progress Report for the Groundwater Treatment System 
December 2009 - November 2010 

EXECUTIVE SUMMARY 

The Groundwater Treatment System (GWTS) at Robins Air Force Base (Robins APR or the 

Base), Georgia consists of a number of individual and interconnected components and processes 

associated with various restoration sites located on the Base. Restoration sites are areas that have 

been identified through site investigation and other means as having been environmentally 

impacted by historical operations. 

Contaminated groundwater (also including landfill leachate from one of the restoration sites) is 

recovered and/or extracted at six restoration sites and pumped to the centralized Groundwater 

Treatment Plant (GWTP) through a network of undergroUndj dOuble-walled piping (i.e., force 

main). The GWTP consists of several treatinent processes arid is designed tO operate pn a 

coritinuoiis basis. Treated effluent from the GWTP is Irionitbred and discharged to the nearby 

Ocmulgee River in accordance with the conditions of the Base's wastevvater discharge permit 

[National Pollutant Discharge Elimination System (]^DES) Permit number GA0002852]. 

The purpose of the GWTS is to facilitate remediation of the associated festbratidn sites. 

Remediation efforts at these sites are being conducted in accordance vrith various Federal and 

State regulatory requirements, chiefly die Resource Conservation and Recovery Act (RCRA) for 

the Solid Waste Management Units (SWMUs) and, for one restoration site [Landfill Number 

(No.) 4 (LF04)i, the Comprehensive Environmental Response, Compensation, and Liability. Act 

(CERCLA). 

Remedial action for each site is conducted in accordance with the respective Corrective Action 

Plan (CAP) approved by the Georgia Department of Natural Resources, Environmental 

Protection Division (GA EPD) or the Record of Decision (ROD) apprOved by the United States 

Environmental Protection Agency (US EPA). As reqiuired by the CAPs and ROD, and in 

accordance with the GWTS Operations and Mainteiiance (O&M) Plan, samplings monitoring, 

and reporting activities are conducted ori an ongoing basis. The Annual Progress Report 
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presented herein summarizes the GWTS operations and remediation progress at the associated 

sites during the reporting period December;2009 through November 2010. 

Conclusions and recommendations for each site, the GWTP, and the GWTS in its entirety are 

presented below. Complete information, evaluations, and data upon which these statements are 

based are contained in this report and its tables, fijgures, and appendices. 

SWMU4/LF04 

The primary remedial action objectives (RAOS) for LF04, as stated in the 2004 Final ROD, are: 

(i) achieve contaiimient and exposure control; (ii) prevent potential irnpact to adjacent wetlands; 

and (iii) restore groundwater to Maxinium Contaminant Levels (MCLs)/Remedial Levels (RLs). 

TTie discussion which follows briefly describes the site's remedial systern and its perfofmabtice 

relative to these objectives during the reporting period. 

The LF04 remedial system consists of groimdwater recovery wells, a cover system with passive 

landfill gas vents, and implementation of land use controls. The groundwater recovery system at 

LF04 was shut down, with regulatory approval, on 1 February 2007, and a study was initiated to 

evaluate transitioning the site remedy to a monitored natural attenuation (MNA) approach. 

Based on the results of this study, the site remedy was transitioned to MNA, with regulatory 

approval, in 2010. For this reporting period^ the following conclusions and recoinmendatibns are 

made with respect to the remedial systern at LF04. 

Primary contaminants [i.e., trichloroethene (TCE) and cis-l,2-dichloroethene (cis-DCE)] are no 

longer detected in the surficial aquifer. A limited number of other residual contaminants are still 

present at generally lovv^ concentrations in the surficial aquifer within the landfill. Groundwater 

data from the site generally indicate that the imderlying allUvial aquifer ^d areas outside the 

landfill are not impacted by these residual contaminants; 
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TCE Goncentrations in the alluvial aquifer have decreased significantly since, 1997, when the 

maximum TCE concentration was 2,800 micrograms per liter (pg/L), to a maximum 

coricentration of 36 pg/L in 2010. The lateral extent of the contaminant plume has been reduced 

to approximately one-quarter of its 1997 size. 

GrotihdWater data collected since the shutdown of the groundwater recovery system indicate that 

the plume is not migrating and that decreasing cbnceritration trends are continuing at the majority 

of the wells. Slight reboimd observed shortly after the shutdown of the groimdwater recovery 

system was limited and well within the anticipated increase in concentrations, arid conceritratidfiS 

at each of these locations have sirice decreased. 

The grouridwatef data in the alluvial aquifer continue to indicate that the time frame to achieve 

the remedial pbjectives with an MNA approach is reasoriable when compared td operation of the 

groundwater recovery system and is anticipated to be pn the order Pf approximately ten years. 

Operatipn of the groundwater recoveiy system will not provide any additipnal benefit over an 

MNA approach. Therefore, no modifications are anticipated for LF04 during the upcPming year. 

SWMU 20/OT20 

The corrective action objectives for Other Site 20 (OT20) are; (i) tp achieve mass removal fi*om 

areas of the groimdwater plume containing the most elevated contaminant concentrations; and 

(ii) MNA for the portions of the plume not impacted by the remedial system. The discussion 

which follows briefly describes the site's corrective action system and its pefformahce relative to 

these objectives during the repOriing period. 

The OT20 corrective action system consists of groundwater extraction wells and an air 

sparge/soil vapor extraction (A$/SVE) system. For this reporting period, the following 

conclusions and. recommendations are made with .respect to the operation pf the corrective action 

system at OT^O. 
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Progress toward reaching the CAP objectives at this site is significant. The Combination of 

groundwater extraction aJong v^dth AS/SVE rnass removal is producing a poticeable decline in 

contaihihant concentrations in the upper and lower Providence aquifers. The- plume has 

bifiircated along the alignment of the AS/S VE system, and TCE Concentrations in the monitoring , 

wells downgradient have shown significant decreases since this system beg^ operation^ The 

groundwater extraction and AS/SVE systenis, as well as natural attenuation, are effective at 

reducing contaminant concentrations and controlling plume niigration. 

It is estimated that 208 pounds (lbs) of total organics were removed by the OT20 groundwater 

extraction System dtiring the current reporting period. Since its startup in October 1997, the 

OT20 groundwater extraction system has removed approximately 11,302 lbs of total orgahiCS. 

Additionally, the AS/SVE system at OT20 removed approximately 59 lbs of TCE and 491 lbs of 

total Volatile Organic Compounds (VOCs) during this reporting period, and 827 lbs of TCE and 

41,473 lbs of total VOCs since begiiming operation irt July 2003. 

No major structural or process modifications are anticipated dtiring the upcoming year. 

SWMU3^F63 . " • 

The corrective action objectives for Landfill No. 3 (LF03) are: (i) Sotirce control; (ii) hydraiilic 

containnient of the disSOlved-phaSe plume; and (iii) remediation of groundwater and surface 

Water to MCLs/RLs. The discussion which follows briefiy describes the site's corrective action 

system and its performance relative to these objectives during the reporting period, 

The LF03 corrective action system consists of groundwater extraction wells, an interceptor 

trench, a leachate collection syStern, an active landfill gas collection system, a slurry wall around 

the landfill, a cover system, and an SVE system. For this repprtirig period, the following 

conclusions and recommendations are made with respect to the operation of the corrective action 

system at LF03. • 
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The hydraulic gradient between the inside and outside of the landfill indicates that an inw;^d 
gradient is generally maintmned except at the north end of the landfill. The GA EPD has waived 
the 2-f66t inward gradient requirement of the CAP near the north end of the landfill for as long 
as piimping from the interceptor trench and/or LF3EW3 through LF3EW6 and LF3EW9 is 
continued. The interceptor trench ^d LF3EW8 were shut down, with regulatory approval, oh 23 
April 2009. : ; 

Groundwater elevation data indicate that the extraction system provides hydraulic containment 
of the dissolved phase plume north of Luna Lake. Contaminants of Concern (COCs) were not 
detected above their respective RLs in surface water samples collected from LF03SSW03 in 
2010. LF03SSW02 and LF03SSW04 were dry at the time of the scheduled sampling events, and 
field investigation efforts did not identify additional seep locations. The dry seeps, as well as the 
low concentrations at LF03SSW03, provide further evidence of the effectiveness of the hydraulic 
contaiiunent system. 

It is estipiated that the LF03 ^oundwater extraction system removed 2,180 lbs of total orgiahiCs 
from the subsurface during this reporting period/ bringing the total to 15,228 lbs of total prganics 
reinoved since its operation began in May 2000- In addition to the mass r^bved by the 
groundwater and leachate extraction system, the Mdfill gas collection system and the SVE 
system contributed to the overall contaminant mass removal by removing oVer 1,544 lbs of 
VOCs and 17,712 lbs of meth^e, diiring this reporting period. Cle^out efforts at the LF03 
transfer station pump have i^sp resulted in additional riiass removal from LF03. 

Concentrations at LF3EW3 have been below the MCL for three consecutive sampling events. 
Given the low contaminant concentrations at this well and the potential for continued pumping to 
cause the plvime to migrate toward this location, continued operation of this well will be 6f little 
further beniefit. It is recommended that pUmping ffbm LF3EW3 be discontinued. 
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SWMU 17/OT17 

The corrective action objectives for 0T17 are to: (i) initiate mass removal; (ii) arrest lateral and 
vertical dissolved phase plume expansion; smd (iii) reduce COCs to below the MCLs. The 
discxassion which follows briefly describes the site's corrective action system and its perfonn^ce 
relative to these objectives during the reporting period. 

The 0T17 corrective action system consists of groundwater extractidri wells (including a 
horizontal well) and an SVE system. For this reporting period, the following conclusions and 
recommendations are made with respect to the operation of the corrective action system at 0Tl7. 

It is evident that the groimdwater extraction and SVE systems,have been effective at reducing 
source area concentrations in the immediate vicinity of Building 645. The plume in both the 
shallow md deep aquifers is stable and not niigrating, as indicated by stable and/or declinihg 
contaminant concentrations pn the leading edge of the plume. However, concentrations continue 
to remain above MCLs at many locations. To address this observation, Robins AFB proactively 
initiated supplementary field investigations, which have resulted in a better understanding ofUht 
plume configuration both in the shallow and deep aquifers and the ihterconnectivity of these 
aquifers. Data fixim the supplementary investigations indicate that the core of the plume in the 
shallow and deep aquifers has higher TCE concentrations and covers a larger area than 
previously estimated. 

During this reporting period, Robins AFB continued efforts to optimize the remedial system 
ciirrently in place at the site in light of the data obtained from the supplementary field 
investigations. These efforts included aquifer testing to further evaluate the hydraulic connection 
between the shallow and deep aquifers and contaminant transport through the clay unit 
separating these two aquifers. The aquifer teSt data were used to refine the groundwater model 
for this site and to optimize the groundwater extraction system, As a resiilt, three additional 
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vertical groundwater extraction wells have been installed at the site to increase contaminant mass 
removal. The wells are expected to comrnence operation in December 2010. 

The , 0T17 groundvvater extraction system removed approximately 366 lbs of tptal brganics 
during this reporting period and approximately 3,846 lbs of total organiCs since begiiihirig 
operation in May 2000. In addition, the SVE system removed an estimated 117 lbs of TGE, 
bringing the curnulative total of TCE removed by the SVE system to date to approximately 3,814 
lbs. The groundwater extraction and SVE systems remained effective at removing contaminant 
mass from the site. 

No major structural or process modifications are Mticipated during the upcoming yeair. 

SWMU 62/OT37 

The corrective action objective for OT37 is to reduce TCE concentrations in groundwater to 
iMCtS; The discussion that follows briefly describes the site's corrective actiOn system and its 
performance relative to these objectives during the reporting period. 

The OT37 corrective action system consists of two groundwater extraction wefls. OT37EW1 
was shut down, with regulatory approval, on 23 April 20Q9. For this reporting period, the 
following conclusions and recoirimehdations afe rriade with respect tO the operation Of the 
corrective action system at OT37. 

The historical plume configurations show that significant remedial progress is being made at 
OT37. The overall configuration of the groundwater contaminant plume reduced in size, 
including the core of the plume, and TCE Concentrations along the ieadihg edge of the plume 
continued to decline. Decreasing contaniinant Concentrations were Observed across the site, and 
the maximum TCE concentration has decreased from 920 pg/L in 2001 to 270 pg/L in 2010. 
These significant achievements are due to extensive system optirnization efforts at OT37EW2 
and natural attenuatiph of the plume. 
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The OT37 extraction system has removed 63 lbs of total organics Since the system began 
operation in August l002. The eight lbs removed during this reporting period represents a slight 
decrease from the previous reporting period and is reflective of the decrease in TCE 
concentrations across the site, and more Specifically at OT37EW2, and the slight decrease in. 
flow at the site due to the shutdown of OT37EW1 during the previous reporting period^ 

No major structural of process modifications are anticipated during the upcoming year. 

SWMU 57/0X41 and SWMU 61 

The corrective action objectives for 0T41 and SWMU 61 are to: (i) reduce potehtid sources of 
groundwater Contamination (i.e., residual and free phase contaminants); (ii) reduce COC 
concentrations in groimdwater to values lesS than the site-specific RLs; and (iii) minimize the 
migration of groundwater contaminants from the commingled 0T41 and SWMU 61 plumes into 
the adjacent wetland. The discussion which follows briefly describes the site's remedial systems 
emd their performance relative to these objectives during the reporting period. 

The 0T41 and SWMU 61 corrective action system cOiisistS Of groundwater extraction wells at 
0T41 and an AS/SVE system at SWMU 61, The AS/SVE-system at SWMU 61 was shut down, 
wdth regulator approval, on 26 January 2009 to assess rebound potential and potentially 
transition the site to an MNA remedy for any residual contamination that may be present The 
groundwater extraction system at 0T41 continues io remain in operation. For this reporting 
period, the following conclusions and recommendations are made with respect to the operation 
of the corrective action system at 0T41 and SWMU 61. 

The primary CbCs at the site continue to be benzene (associated with historic fuel^related 
releases from SWMU 61) and chlorobenzene (associated with historic releases ffOm 0T41). 
There has been a significant reduction in the contaminant concentrations and plume size in the 
source area at SWMU 61 since the groundwater extraction and AS/SVE systems began 
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operation. SWMU 61 COC concentrations at S61W1, S61W2, and S61W3 have been below 
their respective concentrations since 2007. Benzene concentrations in the remaining well 

(S61W4) have rapidly decreased from a high of 7,980 pg/L in 2001 to 6.4 pg/L in 2008, ̂ d 
have rernained steady at this same concentration through the 2010 ba$ewide sampling event. 
The results of the rebound study indicate that the COC concentrations at this site have remained, 
low with no evidence of rebound following the shutdown of the AS/SVE system in 2009. 

The extent of the chlprobenzene plume has remained stable and concentrations are decreasing at 
several locations. Chlbrobenzene was not detected abpve the MCL in the mpnitoring wells 
located downgradient of the 0T41 groundwater extraction system. The groundwater extraction 
system is effective at capturing the chJorobenzene and benzene plumes and preventing their 
migratipn into Hprse Creek, as well aS minimizing adverse impacts to the adjacpnt wetlands. 

It is estimated that 65 lbs of total organics were removed by the bT41 extraction wells during 
this reporting: period, bringing the total to 634 lbs of total organics removed since System 
operations began ih 2002. 

In consideration of the pbservations presented above, it is recommended that the remedial 
approach at SWMU 61 be transitioned to MNA. The remedial system at 0T41 continties to 
operate as intended, in accordance with its design criteria. As a result, no major structijral or 
process modifications are anticipated during the upcoming year for 0T41. 

Eased on the observations that COC concentrations have been below MCLS/RLS for a minimum 
of three consecutive sampling events at 861WI, 861W2, and 861W3, and consistent with the 
CAP requirements for this site, it is also recommended that groundwater monitpring frpm these 
wells be discontinued. Contaminant concentration trends will continue to be monitored at 
861W4, at which one of the site's COCs remains slightly aboVe the MCL. Considering that 
these benzene detections are only slightly above the MCL of 5 pg/L, no active reniedial action is 
required, and it is anticipated that natural attenuation will be sufficient to meet the remedial 
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objectives at this location. The contaminant concenh"ations in groundwater samples collected 
from monitoring wells located downgradient of the source area will continue to be monitored as 
part of the 0T41 remedial strategy and reported as part of the Annual Progress Reports for the 

••GWtS. . 

Groundwater Treatment Plant 

The GWTP is designed to reduce the concentrations of TCE in groundwater pumped to the plant 
to below the current NPDES permit limit of 80.7 pg/L, Because the beneficiation processes 
involved are applicable to several classes of compounds, the GWTP also reduces the 
concentrations of other organic compounds. 

During this reporting period, the GWTP operated in accordance with the O&M Plan, and within 
the NPDES permit requirements, with no planned or unplanned reportable shutdowns. Plant rim-
time and process reliability have been outstanding and remained so during this reporting period, 
The GWTP operated 361.6 days during this reporting period (more than 99 percent of the time). 
By 2010, the annual GWTP throughput rate [624.7 gallons per niinute (gpm)] has progressively 
iiicreaSed to more than triple tihe initial rate established after startup in 1997 (195.6 gpm). 

No major structural or process modifications are anticipated during the upcoming year. 

Overall Groundwater Treatment System 

Approximately 323 million gallons of groundwater from the GWTS restoration sites were 
pumped to the GWTP during this reporting period. Roughly 81 percent of the flow was from 
groundwater systems asspciated with OT20 (51 percent) and 0T17 (30 percent). 

During this reporting period, an estimated 2,826 lbs of total organics mass were removed from 
the groundwater extracted from the GWTS sites. Approximately 97 percent of the total orgies 
mass removed was from the groimdwater extraction systems associated with LF03 (74 percent), 
OT20 (12 percent), and 0T17 (11 percent). Even though LF03 contributed only seven percent of 
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the flow during the most recent reporting period, the 77 percent total organic? mass removed is 
the highest of the GWTS shes and demonstrates the mass removal efficiency of the groundwater 
extraction and leachate coilectipn systems in place at the site. Since the start of the GWTS 
operation, 31,493 lbs (more than 15 tons) of total organics mass have been removed from 
groundwater, of which an estimated 46 percent has been comprised of TCE (14,604 lbs). 

Additionally, the AS/SVE system at OT20, the SVE and gas collection system systems at LF03, 
and the SVE system at 0T17 are operated in conjunction with the G\^S to increase the mass 
removed from the (JWTS affiliated sites. At OT20, a total of 59 lbs of TCE and 491 lbs of total 
VOCs were removed during this reporting period by the AS/SVE system. Historically, the OT20 
AS/SVE system has removed 827 lbs of TCE and 41,473 lbs of total VOCs. At LF03i a total of 
19,256 lbs of organics was removed during this reporting period from the SVE and landfill gas 
collection systems. Of this mass, more than 92 percent was methane, with VOCs making up the 
rerhainder. Historicallyi the LF03 SVE and landfill gas coUectioh systems have removed more 
than 127,498 lbs of organics, of which more than 96 percent was methane. At 0T17, it is 
estimated that the SVE system removed 117 lbs of TCE during the current reporting period. 
Historically, it is estimated that approximately 3,814 lbs of TCE has beeii removed by the 0Tl 7 
SVE system. 

The achievements described herein are a direct reflection of Robins AFB's commitment to 
cofitiniial. Remedial Process Pptimization (RPO) efforts. They are even more remarkable in 
view of declining contaminant concentrations at the GWTS restoration sites and were made 
possible only by ofFsetting this decline with higher groundwater extraction rates, thereby 
accelerating site cleanup. 
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AS/SVE 
bgs 
BRA 
BTEX 
CAP 
CERCLA 

cis-DCE 
COCs 
GOD 

DLA 
DNAPL 
DNR 
DO 

EM 
ERP 
ES 
EW 

FFA 

Three-dimensional 

Environmental Management Branch of the 78th Civil Engineer Group 
Air Force Center for Engiheerihg and the Environment 
Air Force Materiel Command ^ 
Arsenic 
Air Sp^ge 
Air Sparge/Sbil Vapor Extraction 
below ground surface 
Baseline Risk Assessment 
Benzene,Toluene, Ethylbenzene, and Xylene 

Corrective Action Plari 
Coifiprehensive Environmental Response, Compensation, and 
Liability Act 
Cis-1,2-dichloroethene 
Contaminants of Concern 
Chemical Oxygen Demand 
Defense Logistics Agency 
Dense Non-aqueous Phase Liquid 
Department of Natural Resources 
Dissolved Oxygen ' 
Environmental Management 
Environmental Restoration Program 
Engineering Science, Inc. 
Extraction Well 
Federal Facilities Agreement 
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LIST OF ACRONYMS AND OFFICE SYMBOLS (Continued) 

FL 
FPTA 
FS 

ft 

GAC 
GA EPD 
GBIA 
gpd 
gpm 
GWTP 
GWTS 
HAZWRAP 
ICMs 
IMS 

IPC 
IROD 
IRP 
IWTP ' 

LA 
Law 
lbs 
LCPA 
LF03 
LF04 

Florida 
Fire Protection Training Area 
Feasibility Study 
feet 
sqtiare feet 
Granular Activated Carbon 
Georgia Environmental Protection Division 
Greater Base Industrial Area 
gallons per day 
gallons per minute 
Groundwater Treatment Plant 
GrpundwaterTreatment System 
Hazardous Waste Remedial Action Program 
Interim Corrective Measures 
Interim Measures 
Inclined Plate Glarifier 
Interim Record of Decision 
Installation Restoration Program 
Industrial Waste Treatment Plant 
Louisiana 
Law Environmental, Inc. 
pounds 

Laboratory Chertiical Disposal Area ' 
Landfill No; 3 
Landfill No. 4 
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LIST OF ACRONYMS AND OFFICE SYMBOLS (Continued) 

LUCs 
MCL 
Mgal 
mg/L 
MliP 
MNA 
MSL 
MVS 
NCP 
NFA 
No. 
NPDES 
NPL 
O&M 
OIU» 

OT 
OU 
P&T 
PCE 
PPM 
PIP 
POL 
RAO 
RCRA 
RFA. 

Land Use Controls : 
Maximum Contaminant Level 
Million Gallons 
milligrams per liter 
Membrane Interface Probe 
Monitored Natural Attenuation 
Mean Sea Level 
Mining Visualization System 
National Contingency Plan 
No Further Action 
Number 

National Pollutant Oischarge Elimination System 
National Priorities List 
Operation & Maintenance 
Oxidatiori Rediiction Potential 
Other Site 
Operable Unit 

Pump and Treat 
Tetfachloroethene or Perchloroethene 
Programmed Pepbt Maintenance 
Photo Ionization Petector 
Petroleuni, Oil, and Lubricants 
Remedial Action Objective 
Resource Conservation and Recovery Act 

RCRA Facility Assessrnent . ; 
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LIST OF ACRONYMS AND OFFICE SYMBOLS (Continue) 

RFI RCRA Facility Investigation 
RJ Remediallnvestigation 
RL Remedial Level 
Robins AFB Robins Air Force Base 
ROD , Record of Decision 
RPO Remedial Process Optimization 
RW Recovery WeU 
sefrti standard cubic feet per minute 
SVE Soil Vapor Extraction 
SVOC Semi-volatile Organic Compound 
SWMU Solid Waste Ma;nagement Unit 
STP Sanitary Treatment Plant 
TCE Trichloroethene/Trichloroethylene 
TCL Target Compound List 
TOC Tota;! Organic Carbon 
TPH Total Petroleum Hydrocarbons 
TSS Total Suspended Solids 
pg/L micrograiTis per liter 
USGS United States Geological Survey 

US EPA United States Environmental Protection Agency 
UST Underground Storage Tank 
UV-Ox Ultraviolet Oxiidation 
VOC Volatile Organic Compound 
WP-14 Waste Pit 14 
WR-ALC Warner Robins Air Logistics Center 
WS Water Supply 
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1.0 INTRODUCTION 

l.I STATEMENT OF PURPOSE 

Robins Air Foree; Base (herein referred to as Robins AFB or the Base) owns and operates a 
Groundwater Treatmefit System (GWTS) within its borders, the GWtS is operated in a 
epntmuous mode by a contractor workforce under the direct supervision of Robins AFB 
personnel, 

The GWTS is a pump and treat (P&t) remedial system that is used for the titiatrhent of impacted 
groundwater from multiple sites on the Base. The GWTS primarily corisists of: (i) groundwater 
extraction wells located at a number of widely dispersed enviroiimehtal restoratioii sites; (ii) a 
centralized groundwater treatment plant (GWTP); ^d (iii) a network of conveyance piping to 
tratisfer the extracted groundwater from the restoration sites to the centralized GWTP. As 
currently configured, the GWTS facilitates the remediation of the following six sites: 

• Solid Wa^e Managernent Unjt Number (No.) 4 (SWMU 4)/Lahdfill No. 4 (LF04) 
Operable Unit 3 (0U3); 

• SWMU 20/Other Site 20 (OT20); 

• SWMUs3,6& 13/LandfiilNo.3(LF03); 

• SWMUs 17&24/OT17; 

• SWMU 62/OT37; aiid 

• SWMU 57/OT41 (0T41) & SWMU 61. 

The purpose of this report is to document (for the period from Deceifiber 2009 through 
November 2010): (i) the annual operation and maintenance (O&M) activities aissociated with the 
GWTS (including the restoration sites and the GWTP); and (ii) the remedial progress for each 
restoration site associated with the GWTS. It sutnm^izes the relevant 0«S:M data and sampling 
information for the reporting period. This report was prepared in general accordance with the 
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"Draft Final, Operation arid Maintenance Manual for Solid Waste Management Unit (SWMU) 
20/OT20 Corrective Action Plan; SWMU 4/LF04 OU3 Record of Decision; SWMU 3, SWMU 6, 
and SWMU 13/LF03, FT06, and WP13 Corrective Action Plan; SWMU 17 arid 24/OT17 
Corrective Action Plan; SWMU 57 arid 61/OT41 Corrective Action Plan; SWMU 62/OT37 
Corrective Action Plan; and Groundwater Tfedtrrient System" dated Febniary 2005 [hereinafter 
referred to as the GWTS Q&M Manua:! (Earth Tech, 2005)] and site-specific Record of Decision 
(ROD) and Corrective Action Pl^ (CAP) requirements, 

1.2 CONTENT OF REPORT, REPORT CONVENTlONSi A^ METHODOLOGY 
AND RATIONALE 

1.2.1 Content of the Report i 

The content and organization of the remainder of this report is described below. ; 

Section 2 - Groundwater Treatment System CGJ^S): This section presents: (i) an overview of. 
the GWTS; (ii) background (i.e., construction phases and GWTS components); a.nd (iii) iJie 
general basewide geological and hydrological setting. 

Section 3 ^ SWMU 4/LF04 0U3 (LF04): This section presents: (i) an overview of LF04 (i.e., 
background, site hydrpgeology and conceptual model, ROD objectives, and remedial system 
descfiption); (ii) LF04 operational data for the current reporting period; (iii) LF04 remedial 
performance evaluation; and (iv) conclusions and recommendations for LF04. 

Section 4 SWMU 20/OT20 (0120): This section presents: (i) an overview of OT20 (i.e., 
background, site hydrogeology and conceptual model, CAP objectives, and remedial system 
description); (ii) OT20 operational data for the current reporting period; (iii) OT20 remedial 
performance evaluation; and (iv) conclusions and recommendations for OT20. 
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Section 5 - SWMUs 3, 6, t& 13/LF03 (LF03): This section presents: (i) an overview of LF03 
(i-e., background, site hydfogeology and conceptual riiodel, CAP objectives, and rerhedial system 
description); (ii) LF03 operatiphal data for the current reporting period; (iii) LF03 remedial 
performance evaluation; and (iv) conclusions and recomniiendations for LF03, 

Section 6 - SWMUs 17 & 24/OT17 (0T]7): .Th\s section presents: (i) an overview of OT17 (i.e., 
background, site hydrogeology and conceptual model, CAP objectives, and remedial system 
description); (ii) OT17 operational data for the current reporting period; (iii) OTl 7 remedial 
performance evaluation; and (iv) conclusions and recommendations for OTl 7. 

Section 7 - SWMU 62/OT37 (OT37): This action presents: 0) an overview of OT37 (i.e., 
background, site hydrogeology and conceptual model, CAP objectives, and remedial systemi 
description); (ii) OT3,7 operational data for the cuiterit reporting period; (iii) QT37 remedial 
performance evaluation; and (iv) conclusions aiid reeofrimehdatiohs for OT37. 

Section 8 - SWMU 57/OT41 (OT41) & SWMU 61: This section presents: (i) an overview of 
QT41^d SWMU 61 (i-e., background, site hydrogeology and conceptual model, CAP 
objectives, and remedial system description); (ii) 0T41 and SWMU 61 operational data for the 
current reporting.period; (hO 6T41 and SWMU 61 retnedial performance evaluation; arid (iv) 
conclusions and recommendations for OT41 and SWMU 61. 

Section 9 - Groundwater Treatment Plant (GfVTP): This section presents: (i) an overview of the 

GWTP; (ii) GWTP operational data fpr'the current reporting period; (Hi) GWTP performalnce 
evaluation; and (iv) conclusions and recpmniendations for the GWTP. 

Section 10 - GWTS Sumfnary and Conclusions: This section presents thfe gerieral conclusipns 
and recpmrnendatioris related tp the overall operation pf the GWTS. 

Section 11 - References: This section presents the references used in the preparation of this 
report. 
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1.2.2 Report Conventions 

In multiple sections of this report, there are several types of information presented from the same 
source or with the same conditions or context. To enhance the reviewer's ability to proceed 
without encountering the restatement of information sources, conditions, or other repeated 
information, this section collects the most prominent commonalities and presents them once as 
conventions. Also, new temiihology presented for the first time is noted herein. Key 
conventions herein include the follOvving: 

• Program naming ^ To be consistent with current Air Force terminology, the 
Installation Restoration Program (IRP) has been renamed the Environmental 
Restoration Program (ERP) throughout this document. Documents referenced as 
prepared prior to the change in terminology are referenced by the terminology in iise 

at the time of document completion. 

• Approximations and data rounding for text discussions - Data transcriptions from 
tables to text for discussion and comparison purposes are often intentionally truncated 
or rounded. Often, although not always, the text indicates "approximately" in such 
case$. Data rounding aids in presentation of infoimation where approximate values 
are more useful for comparison than exact numbers. An example of this application 
is in Svell flow rates and mass removal rates, where the data are better presented for 
conlpafisoh purposes using approximations rather than exact data, valid to several 
decimal places, directly transcribed from a table. 

• Chemical contaminant naming ^ Key contaminants that are encountered ntnnerdus 
times in most text discussions are typically abbreviated (TCE for tfichloroethepe or 
trichloroethylene, cis-DCE for cis-l ,2-dichIproethene, and PCE for pefchloroethene 
or tetrachloroethene.) Other contaminants, althoiigh encountered multiple times (e.g., 
vinyl chloride and chloroform), are not abbreviated; Chemical symbols or formulas 
(e;g.. As for ^senic) are typipally not used. 
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Average flow rate data -^ The flow rate data are generally based on the average flow 
rate for a given period (i.e^ total flow divided by total tirhe duration, or effective flow 
rate) unless otherwise specified. The instantaneous flow rate for an operating pump 
will be higher than the reported average (effective) flow rate and may reflect the 
equipment capability (i.e., pump capacity) more accurately. However, the 
instantaneous flow rate of the pump does not reflect the tnie operational conditions of 
a well, as there are a number of other factors that significantly influence the rate of 
groundwater recovery and extraction (e.g., pump placement in the well arid 
Operational cyclirig, well screeri type arid eoristiiictiori methods, aquifer coriditiOnSi 
groundwater rechiarge, and system backpressure). Therefore, average flow rates are 
typically used in irionitoring arid evaluatipii of the , operational conditions of rernedial 
systerns. 
Groundwater elevation data - Unless otherwise noted, the ^urce of the groundwater 
elevatiori data-is the "Final Basewide Groundwater Sampling, Spring 2010 " 

, (AECOM, 2010), Groundwater elevations withiri active recovery wells (RWs) arid 
extraction wells (EWs) contiriually change with tiiiie due to purtip cyclirig. Therefore, 
the rrieasured groundwater levels for these loeatioris are riot reported; herein, liriless 
Otherwise noted. 

' Groundwater analytical data sources and summary presentation in tables - Unless 
otherwise indicated, the sour'ce of the groundwater analytical data is the "F/na/ 
Basewide Groundwater Sampling, Spring 20/0 (AECOM, 2010). For each site, 
tabular data summary presentations haVe beeri cornpiled and are preserited for the 
purpose of facilitating discuSsiori of the various evaluations and syntheses riiade. 
These sramrnary tables, unless otherwise indicated, include, only the parameters that 
are detected duririg the current reporting period and do not include Other parameters 
analyzed for^ but not detected. The values reported in bold text iri the tables indicate 
that the paraiTieter is detected at Or above the laboratory detection limit, arid Values 
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reported in bold text and shaded indicate that the parameter is detected at 6t above the 
respective M^imum Contaminant Level (MCL) or Remedial Leyel (RL) value 
specified by the appropriate regulatory document (CAP or ROD). 

Trend analysis - Throughout the discussions of individual site data, statistical 
evaluations of data tretids haye been made to enable enhanced understanding of 
plume conditions and to evialuate the perfdithance of the remediation systems. Unless 
stated otherwise, the rnethodology ernployed for these evaluations is the 
nonparametric Manii-Kendall test methods 

Mass removal estimates, GWTS restoration sites - Mass removal estirhates were, 
calculated by averaging the concentrations representative of the reporting period arid 
rnultiplying this average concentration by the total flow for the reporting period. 

With this approach, variability in the number of samples, sarriplirig frequencies, 
elapsed time between sampling events, flow rates, and operational downtimes are 
noimalized over a period of one year (i.e., reporting period). For mass removal 
estimates, only the eight most prevalent volatile organic compounds (YOCs) (i.e., 1-
2-dichlorobenzene, 1-4-dichlorobenzene, benzene, chlorobehzene, cis-DCE, PCE, 
TCE, and vinyl chloride) were selected, based on an evaluation of the data collected 
from the GWTS in its entirety. On a site specific basis, other contaminants of 
concern (COCs) may have been detected and contributed to overall mass removal, but 
contributions of these other COCs were assumed to be negligible when compared to 
the more prevalent COCs. 

Maiss removal estimates, GWTP - Mass removal estimates were calculated by 
averaging the concentrations representaitive ofra given month and multiplying this 
average concentfation by the total flow for that given month; The reason for using 
monthly averages (unlike the annual averages used for the restoration sites) is that 
more frequent sampling (i.e., tyvice a month versus one to three times a year) is 

performed at the GWTP. To remain consistent with the miass removal estiifiates from 
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the G^^S restoration sites, the eight YOCs list^ in the previous bullet were selected 
for the GWTP mass removal estirnate caiculationS. Other COCs were detected and 
contributed to overall mass removal, but the contributions of these other COCs were 
assumed to be negligible when compared to the more prevalent COCs, 

GWTS and GWTP shutdowns - There are two types of shutdowns: (i) reportable 
shutdowns; and (ii) other temporary shutdowns or downtimes related to rtiiribr 
maintenance activities. Reportable shutdowns are defined in the GWTS 0«&M 
Manual (parth Tech, 2005) as; (i) for the GWTPj a major breakdown" or cotnplete 
failure for a duration of more than 24 hours; and (ii) for each of the GWTS Sites, a 
mechanical or electrica^l failure that results in a reduction of flow to levels of 25 
percent or less of the flow during normal operating conditions for a duration of more 
than 24 hours. Reportable shutdowns require notification to the appropriate regulatory 
agency. Other tempore shutdowns or downtirnes related to routine Q&M activities 
that do not meet the criteria listed above dp not require notification. 

Rainfall data -r Precipitation has a prirhary and direct influence on the average mmial 
flow rates for the GWTS wells. Additionally, periods of excess rainfall of droiight 
can affect contaminant concentrations. Tp allow for complete evaliiation of the data 
over time with respect to precipitation. Table 1-1 has been prepared to present the 
annual preeipitatiPn for each reporting periPd since the GWTS began operation. 
Rainfall data in the table, as well as presented elsewhere in this reppft, were obtained 
ffprti direct communication with the RPbins AFB Weather Center. 

Operations and maintenance of GWTS yvells ^ Throughput the year, activities are 
cpntinually conducted at the GWTS wells to maintain extractipn rates at an optimum 
level. These activities cpmnionly cPnsist Pf either well rehabilitation efforts or pump 
pptirnization. Well rehabilitation typically consists of addition Pf a reagent tP the 
well tp mitigate biofPuling. Pump pptirnization comrnPnly consists Pf replacing the 
pump, motor, or associated piping in kind; replacing the pump, motPr, or associated 
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piping with a higher or lower capacity system; Ipwerihg or raising the punfip; 
replacing the valves; etc. 

1.2.3 Methodology and Rationale 

The methodology rationale employed in the development of the individual restoration site 
sections were as follows^ For each site, a complete and thorough review of historic and current 
reporting year iriforrnation, data, photographs (as appropriate and available)^ and other resources 
was.conducted. Following this reyievy, an evaluation, and a Synthesis of the historic and current 
data vvere conducted to evaluate the remedial perforrnance of each site in the context of remedial 
objectives set forth by the respective ROD or CAP. 

This methodology is consistent with the approach described for Remedial Process Optimization 
(RPO) Ph^e I programs detailed in the Air Force Center for Engineering and the Environment 
(AFCEE) and Defence Logistics Agency (DLA) publication entitled, "Remedial Process 

dated June 2001 (AFCEE, 2001). 
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Table No. 1-1 
Historical Precipitation for Robins Air Force Base 

GWTS Annuai Progress Report (December 2009 - November 2010) 
Robins Air Force Base, Georgia 

Monthly Precipitation during Reporting Period (inches 

Reporting Period 

Total 
Annuai 

Precipitation 
(inches) 

December January February March April May June July August September October November 

Dec 2009 - Nov 2010 55.1 9.48 9.57 3.58 3.72 1.33 3.71 6.93 4.12 3.77 5.74 0.64 2.49 

Dec 2008 - Nov 2009 46.5 5.64 0.86 1.34 6.82 4.66 4.68 2.47 3.40 1.75 6.27 5.74 2.90 

Dec 2007 - Nov 2008 48.4 7.91 4.13 5.90 2.47 3.58 2.10 3.73 3.01 6.68 1.92 3.18 3.74 

Dec 2006 - Nov 2007 38.6 4.71 4.12 2.36 1.69 1.78 0.06 5.00 5.76 8.32 3.11 0.98 0.67 

Dec 2005 - Nov 2006 26.8 4.18 1.06 3.36 1.10 1.61 1.18 2.45 4.87 1.99 1.04 1.49 2.48 

Dec 2004 - Nov 2005 43.1 0.76 4.60 4.60 7.51 3.04 2.10 9.80 3.88 3.92 0.30 0.87 1.67 
Dec 2003 - Nov 2004 46.9 2.31 3.26 4.28 0.49 1.24 2.36 5.20 0.86 7.14 14.71 2.23 2.78 
Dec 2002-Nov 2003 53.0 2.10 2.23 3.80 6.89 4.47 6.52 10.36 8.09 5.26 1.22 0.00 2.08 
Dec 2001 - Nov 2002 39.3 1.86 3.53 3.06 5.30 3.99 1.78 ~ 3.04 4.41 4.79 4.58 2.96 
Dec 2000-Nov 2001 42.1 2.52 2.11 0.87 10.31 2.86 4.94 5.97 2.59 3.66 2.86 0.39 2.99 
Dec 1999 - Nov 2000 36.2 2.08 5.32 0.77 6.51 0.87 0.29 3.96 2.47 3.43 5.41 0.82 4.22 
Dec 1998 - Nov 1999 43.4 1.33 6.89 2.49 4.12 1.26 0.81 7.21 6.24 3.70 2.15 3.83 3.40 
Dec 1997 - Nov 1998 60.7 7.48 5.50 7.74 6.03 8.52 1.65 3.44 7.19 2.57 8.89 1.14 0.54 
Oct 1997 - Nov 1997 6.19 7.28 

Note: 
- Data not reported by Robins APE Weather Center. 

Precipitation data are reported beginning October 1997, which represents the startup of the Groundwater Treatment Plant (GWTP) and associated Groundwater Treatment Systran (GTWS). 
Precipitation data were obtained from the Robins APE Weathra' Center. 
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2.0 GROUNDWATER TREATMENT SYSTEM (GWTS) 

This section presents: (1) an overview of the GWTS (i.e., introduction, location, and 
background); (ii) the GWTS current operational setting; and (iii) the general basewide 
hydrogeologic setting; 

2.1 GWTS OVERVIEW 

2.1.1 Introduction 

Robins AFB is located in central Georgia, approximately 18 miles sotith Of Macon, Georgia. 
The Robins AFB property encompasses an area oiF 8,435 acres and occupies a large portion of 
the Ocmulgee River terrace and floodplain of northeastern Houston County (Figure 2-1). As one 
of the most active Air Force Materiel Command (AFMC) bases, Robins AFB, through its host 
unit, the Warner Robins Air- Logistics Center (WR-ALC), performs Programmed Depot 
Maintenance (RDM) and other support activities on a variety of aircraft. The Base consists of 
3.8 million square feet (flP) of maintenance shops, 1.7 million ft^ of administrative space, and 3.5 
million ft^ of storeige space (Figure 2-2). The Base's runway is the largest in Georgia, measuring 
l2;000 feet (ft) long by 300 ft wide, with two, l,OOO^ft overruns. Robins AFB houses a 
community that in 20iO included 259 family housing units and nine dormitories. 

Because of the numerous and complex operations performed at the installation, Robins AFB 
encounters a significant number of ongoing and one-time environmental issues and cpncems, 

including: compliance, restoration, sampling, pollution prevention, natural and cultural 
resources, and public interaction. As part of the aggfessive and proactive approach t^en by 
Robins AFB to manage these environmental issues, the fonrier Environmental Management 
Directorate (EM), npvy the Environmental M^agement Branch of the 78th Civil Engineer Group 
(78 CEG/CEAN), investigated potentially contaminated sites, identified a nurtiber pf sites that 

GA I00539 DRAFTFINAL 20n0308.ddc 2-1 March 2011. 



Anmial Progress Report for the Groundwater Treatment Systeth 
December 2009 - November 2010 

required corrective action, evaluated alternative remedial technologies, and developed corrective 
action strategies for each site. 

During the mid-1990s, an evaluation of remedial alternatives for groundwater eontaminmion at 
several sites was performed. The result of this evaluation was a decision to design, corislruct; 
and operate a multi-site (basewide) P&T system as the primary remedimioii strategy. The 
system was designed so that the P&T system could be supplemented on art as-needed basis with 
other remedimion technologies [e.g., air sparge (AS), soil vapor extraction (SVE), monitored 
natural attenumioh (MNA), enhanced bioremediation, etc.] in localized areas. The P&T system 
(herein referred to as the GWTS) consists of the following key components; (i) strategicalUy 
placed groundwater recovery and extraction wells and leachate collection wells located at 
various restoration sites; (ii) a network of conveyance piping (or force main); and (iii) a 

centralized GWTP, which receives arid treats the groundwater extracted from various restoration 
sites prior to discharge, A basewide GWTS with a centraiized GWTP was shown to have a 
significant life-cycle cost-savings potential to the government when compared to the life-cycle 
cost for distributed treatment systems located at each restoration site. : 

2.1.2 GWTS Location 

The GWTS stretches throughout the Base from the north (industrial aridTlightline areas) to the 
south (residential and recreational areas). The GWTP is centrally located east of the Greater 
Base Industrial Area (GBIA) at 780 Richard Ray Boulevard, Building: 358. Figure 2-3 shows the 
GWTS as currently configured, including the locations of the GWTP, associated restoration 
sites, and the network of conveyance piping. Figure 2-4 presents the mbititoring well network 
for the basewide sampling event, along with a generalized depiction of the groundwater 
contaminant plume for the primary contaminant of cprieem at each of the GWTS sites based on 
the data collected in the spring of 2010. 
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2.1.3 GWTS Background 

Robins AFB began operation of the GWTS in October 1997. Initially, the GWTS was designed 
and constructed to support the remedial activities associated with two restoration sites (i.e., OT20 
and LF04). The initial design^ refeited to as the Phase 1 Project, included: (i) six groundwater, 
recovery wells ^d four leachate collectidii sumps (toe drains) at LF04; (li) four interim measure 
"hot spot" groundwater extraction wells at OT20; (iii) a centralized GWTP with a treatment 
capacity of 300 gallons per minute (gpm); and (iv) a network of underground, dual-walled 
conveyance piping from these two sites to the GWTP. Additionally,, the decontamination pad 
located off Richard Ray Boulevard (north of the LF04 main entrance gate) was connected to the 
GWTP to pump and treat potentially impacted water from decontamination activities and/or 
investigation-related activities. The Phase 1 design included sufficient flexibility for potential 
future expansion in anticipation of bringing other restoration sites online. Since its startup in 
1997, the GWTS has been expanded several times, as described below. 

The Phase ll (Mega) project (completed in May 2000) expanded the GWTS to collect and treat 
groundwater from two additional restoration sites (i.e., LF03 and OT17). The expansion 
included: (i) nine groundwater extraction wells, one groundwater interceptor trerich, and five 
leachate collection wells at LF03; (ii) five groundwater extraction wells (i.e., four vertical wells 
and one horizphtal well) at OT17; (iii) a capacity increase to 900 gpm at thie GWTP; and (iy) the 
expansion of the conveyance piping network to support the added extraction systems. 

Additionally, the expansion design provided a means to piimp condensate from the LF03 gas 
collection system directly to the GWTP. 

The Phase III project (completed in July 2002) further expanded the GWTS to collect and treat 
groundwater from two more restoration sites (OT37 and 0T41) and also included an expahsion 

of the OT20 extraction system. The expansion included: (i) two groundwater extraction wells at 
OT37; (ii) four groundwater extraction wells at OT41; (iii) seyen ddditiorial groundwater 
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extraction wells at OT20 (for a total of 11 extinction wells there); and (iv) the extension of the 
conveyance piping network to link these vvells to the GWTP. 

In 2007, the Base expanded the LF03 and OT20 extraction systems by adding one additional 
extraction well at both sjtes (i.e., LF3EW10 at LF03 and PT20EW12 at OT20). Both wells 

1 • ' 

began operation on 17 May 2007. The extraction system at LF03 was further expanded in 2007 
to include five dual-phase (Vapor ^d jeachate) extraction wells installed within the area 
contained by the LF03 slurry wall. Operation of these five extraction wells began on 25 June 
2008. 

2,2 GWTS OPERATIONAL SErriNG PUMNG REPORTING PERIOD 
• . ' f' ' . 

As configured during the reporting period^ operation of the GWTS included the following major 
components and processes. 

• LF04-
o The groundwater recovery system at LF04 was shut down, with regulatory 

approval, on 1 February 2007 to evaluate the suitability of MNA as an alternative 
remedial approach for the site. In 2010, the United States Environmental 
Protection Agency (US EPA) (in a 26 May 2010 letter from Hugh Hazen of the 
US EPA to Fred Otto of Robins AFB) and the Georgia Department of Natural 
Resources (DNR), Environmental Protection Division (GA EPD) (in a 6 July 
2010 letter from Amy Potter of the GA EPD to Mark Summers of Robins AFB) 
approved the transition of the site remedy to MNA. As part of routine 
maintenance, the site recovery wells are operated periodically to maintain them in 
an operational condition in the event that they need to be reactivated. 

o Decontamination water and investigation derived waste (liquid) collected at the 
decontamination pad. 
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OT20 -
o Nine groundwater extraction wells (OT20EWi, OT20EW2, arid OT20EW6 

through OT20EW12). [Note: Pumping frbrn OT20EW3, OT20EW4, and 
dT2()EW5 was discontinued, with regulatory approval, on 8 November 2006.] 

o Grpundwater and coriderisate collected by an SVE systerii. 

LF03 -
o Seven groundvvater extraction wells (LF3EW3 through LJF3EW7A, LF3EW9, arid 

LF3EW10); [Note: LF3EW1 and LF3EW2 were shut down, widi regulatory 
approval, on 7 January 2002 and 8 November 20Q6, respectively, LF3EW8 was 
shut down, with regulatory approval, on 23 April 2009).] 

o Orie interceptor trench (LF03 Interceptor Trench). [Note: THe LF03 Interceptor 
Trerich was shut down, with regulatory approval, on 23 April 2009. -However, the 
pump in the trench is periodically operated to remove groundwater that 
accumulates in the trench.] v 

o Five leachate collection wells (LF3LC1A through LF3LC5A). [Note: Iri March 
• 2003, the leachate collection wells origirially designated asXF3LC1 through 

LF3LC5 were replaced by new wells (in the same vaults) that extended to the top 
of the confinirig clay layer; hence, the initial designation was appended with an 

• "A"]. ^ 

o Leachate collection. from five dual-phase (vapor and leachate) extraction wells 
installed within the area contained by the LF03 slurry wall began on 25 June 
2008. ^ 

o Condensate collected by the landfill gas collection and SVE systems. 
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OT17-

o Three vertical " groundwater extfactioh wells (OT17EW2, bT17EW4, and 
OT17EW5). [Note; Pumping from OT17EWr has been discontinued, with 
regulatory approval, since 23 August 2004.] 

6 One horizontal groundwater extraction well (OTI7EW3).. 

OT37-

o One groundwater extraction well (OT37EW2). [Note: OT37EW1 was shut down, 
with regulatory approval, on 23 April 2009).] 

OT41 and SWMU 61 -
o Three groundwater extraction wells (OT41EW1 through OT41EW3). [Note: 

Pumping from OT41EW4 was discontinued, with regulatory approval, on 7 
. August 2007.] 

GWTP -

o Treatrnerit flow capacity: 9O0 gprn. 

o Primary process steps at the GWTP include: clarification, equalizatidii, pH 
adjustrneiit, filtration, cheihical/ultraviolet oxidation, granular activated carbon 
treatment, neutralization, and discharge monitoring. 

o The GWTP is linked to the restoration sites by miles of force main piping tfiat 
carry contaminated groundwater from them to the plant for processing and by a 
fiber optics network that enables real time communications with, and monitoring 
of equipment at, these sites. ' 

o In addition to groundwater received frorh the restoration sites, the GWTP also 
receives potentially irnpacted decontamihatioh water and investigation derived 
waste (liquid) collected at the LF04 decontamination pad or by direct delivery. 
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The operational aiid performeince details of each of these components are discussed further in 
subsequent sections. 

13 GENERAL BASEWIDE HYDROGEOLOGIC SETTING 

Robins AFB is underlain by Coastal Plaiil Physiogfa:phic Province sedimentary formations of 
mainly Quaternairy arid Cretaceous ajge overlying a basement complex of Paleozoic rnetamofphic 
rbcks; The Cretaceous sediments dip and thicken to the southeast at a slope of 20 to 30 ft per 
mile. Based on regional information prpvided by the United States Cepjogical Survey (USGS), 
in the vicinity of the Base, the crystalline basement is estimated to be apprpximately 700 ft deep 
(Clarke etal.v 1985). ' 

Three CretacePus geologic units have been recognized at Robins AFB, including, from oldest to 
youngest: the Eutaw-Blufftovyn FPrmation (Blufftown), the Cusseta Formation, and the Ripley-
Ih-ovidence Formation (Providence). The older Tuscaloosa Formation niay be present beneath 
the Blufftown at the Base, but no confirming borehole data are available. 

^e Blufftpwh FormatiPn consists primarily of white-tP-buff eolPred, mediiim-to-coarse, 
moderately well-sorted sand with intercalated kaPlinitic clay lenses and sparee gravel. The upper 
surface of the unit putcfops in the EchecPhee Creek area northvvest Of the Base, but reportedly 
dips to nearly 400 ft below grPuhd sUiface (bgs) at the southern boundary of the Base, In the 
vicinity Pf the Base, the Blufftown FPrmatipn has a thickness of apprpximately 350 tP 400 ft; 

The overlying Cusseta FormatiPn is finer-grained than the Blufftown and is compri^d of gray-^ 
brown to bluish-gray, and/or reddish cPlored slightly micacepus, stiff, clay arid sandy clay. In 
some areas of the Base, two relatively continuous clay layers, separated by aii intervening middle 
sandy unit, define the top and bottom of the formation. The Cusseta is often recognizable pn 
borehole geophysical logs by a lower resistivity value and increased gamma count induPed by 

GA100539 DRAFrFINAL 20110308.doc 2-7 March 2011 



Annual Process Report for the Groundwater Treatment System 
December 2009 r November 2010 

the elay layers. In places, nearly half of the unit thickness may be composed of clay. The 
estimated thickness of the Cusseta Formation is approximately 100 ft in the vicinity of the Base. 

Previous investigators assigned the upperinost Cretaceous deposits at the Base to the Ripley-
Providence Formation. Although the Ripley and Providence Formations are distinctly separate 
uiiits at other locations, the units are indistinguishable at the Base and, therefore, are combined as 
the Ripley-Providence Formation (Providence). This unit is comprised of cross-bedded, tan to 
fed-brown, fine to coarse, sand and clayey sands interbedded with lenses of white, tan, and light 
purple kaolinitic clay. The forfriation is exposed in outcrops along the western side of the BasCj 
except in areas where it is covered by fill or by floodplain deposits that veneer most of the area 
beneath the runway and flightline areas. Discontinuous clay lenses are present within the 
Providence Formation. The thickness of the Providence Formation beneath the Base ranges from 
80 to 150 ft; , 

Quaternary deposits include a variety of surficial fluvial sediments associated with terraces of the 
Oemulgee Riyer system, including fluvial gravel, sand, clay, silt, and peat. These deposits r^ge 
from a few feet to as muCh as 30 ft thick and cover the eastern surface area of the Base. In mariy 
areas, Quaternary alluvial deposits are essentially indistinguishable from the underlying 
Cretaceous deposits because they mainly consist of these deposits, reworked. 

Though each is not everywhere present, in descending order, the following principal 
hydrpgeoiogic units underlie Robins AFB (Figure 2-5): 

• surficial aquifer; 

• Quaternary alluvial aquifer; 

• upper Providence aquifer; 

• • ' lower Providence aquifer; ; 

• Cusseta aquitard; and 

• Blufiftown aquifer. 
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Wells classified as "surficial" at several locations on die Ba^ are screened locally in refuse or 
fill materials that overlie the Quaternary alluvial or the upper Providence aquifers. Groundwater 
within the surficial materials forms localised distinct hydrogeologic units (herein, referred t6 as 
surficial aquifers). Surficial aquifers are present at several sites at the Base, including LF03 and 
LF04.' 

The Quaternary alluvial aquifer consists of peat, clay, sand, and gravel layers that overlie the 
Providence aquifer in the Qcmulgee River floodplain. The. Quaternary aquifer is exposed along 
the east side of the Base, generally in the area designated as vyetlands, and pinches out to the 
west along a line roughly parallel to the western edge of pt4] and tF()4. The western extent of 
the alluvial aquifer is represented on relevant figures by a green dashed line labeled 
"Approximate Quaternary Alluvium Contact." In most areas,.the alluvium is in direct hydraulic 
communication with the underlying Providence aquifer and, typically, it is difficult to distinguish 
between these two units based on Ihhology. 

The Providence aquifer consists of fine to co^e-grained sand with interlayered silt Mil clay. 
This aquifer outcrops over the west side of the Base and underlies the alluvial aquifer to the east, 
The Providence aquifer is subdivided into upper and lower units, primarily based on the aquifer 
thickness, to facilitate discussions of hydrpgeolo^ and the extent of groundwater contarninant 
plumes. The diyisipn between the upper and Ipwer Providence aquifers has been arbitrarily 
assigned an elevatipn range pf 180 tp,210 ft above Mean Sea Level (MSL). In addition, the 

upper Providence is further divided into three subunits designated as "tPp", "middle", and 
"bpttbm" zones for the purpose of contaminant plume mapping and discussion purposes at two 
sites (i.e., OT20 and 0T41) based on terminology prpvided in the respective CAPs. While the 
Providence aquifer is an important drinking water supply in areas down dip fix)m the Base, where 
the formation thickens, it is not used for drinking water supply at the Base or in the immediate 
vicinity of the Base. 
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Below the Providence aquifer is the Cusseta, which acts as an aquitard to the underlying 
Blufftown aquifer, the Cusseta is reported to include two layers of clay, each 10 to 50 ft thick, 
separated by a sandy zone 30 to 75 ft thick. 

The Blufftown aquifer, comprised of the Eutaw^Blufftown geologic formation, forms an 
exceptionally thick unit (thought to exceed 350 ft of productive aquifer). Potable and process 
water.is produced from the Blufftown aquifer using water-supply wells at the Base. The reported 
yield of some of the production wells is more than 1,000 gpm. 

1 

Regionail groundwater flow at the Base is typically from west to eaist toward the Ocmulgee River 
flpodplain. In surficial aquifers at the Base, the potentiometric surface is represented by the 
water table, which generally mimics the surface topography. Groundwater flow in the upper 
Providence aquifef is from west to east, and it eventually either underflows or discharges 
vertically upw^d into the Quaternary alluvial aquifer to the east, which is approximately 20 to 
30 ft thick in this vicinity. Groundwater flow in the Quateitiary alluvial aquifer is from west to 
east, generally the same, as in the upper Providence aquifer. Groundwater movement in the 
lower Providence and Blufftown aquifers is similar to that described for the upper Providence 
aquifer. . 

Along the western half of the Base (the recharge area), a downward g^radient occiirs between the 
upper ^d lower Providence and, to a lesser extent, between the lower Providence and Blufftown 
aquifers. Vertical movement between strata is restricted by locally discontinuous clay units that 
occur throughout the Providence formation. The clay units within the Cusseta form ^ aquitard, 
which impedes the amount of groundwater flow between the Providence and Blufftown aquifers. 
Along the extern side of the Base, near the Ocmulgee River floodplain, upward flow occurs 
from the lower Providence and Blufftown aquifers into the shallower overlying aquifers. 
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3.0 SWMU 4/LF04 PU3 

SWMU 4/LF04 was designated as a National Priorities List (NPL) site consisting of two ERP 
sites: (i) LF04; and (ii) Sludge Lagoon Waste Pit 14 (WP14). The NPL site was initially divided 
into three OUs: (i) OUl was defined as the LF04 and WP14 source areas; (ii) OU2 was defined 
as the wetlands arid surface water impacted by the OUl source areas; and (iii) OU3 was defined 
as the groundwater impacted by the QUI sources areas. OU2 was later determined,to. not be 
associated, with contaminants from LF04 (US EPA Position Letter Operable Unit 2, Wetlands, 
Robms AFB, Warner Robins, Georgia, August 2003); arid therefore, 0U2 is no longer a part of 
the NPL site and was addressed separately urider the Resource Conservation arid Rwovery Act 
(RCRA) regujatioris delegated to the state of Georgia, The GA EPD gfarited 0U2 tentative No 
Further Action (NFA) status on 12 April 2005 and finial NFA status when the Robins AFB's 
Hazardous Waste Permit was updated on 29 September 2006. 0U2 is not further discussed 
herein; This section of the Annual Report prirriarily focuses on groundwater impacted by LF04 
and WP14 (i.e.,; 0U3), Throughout the remainder of this documerit, SWMU 4/LF04 is referfed 
to as LF04. 

This section presents: (i) an overview of LF04 (i.e., background, hydrpgeology and conceptual 
model, ROD summary, and remedial system description); (ii) operational data pertinent to LF04 
for the current reporting period; (iii) LF04 remedial performance evaluation; and (iv) conclusions 
and recpiirtmendatioris. 

3.1 SWMU 4/LF04 OVERVIEW 

3.1.1 Background 

LF()4 is located centrally within the Base boundaries, as shown on Figure 2-2. The site layout 
for LF04 is shown on Figure 3-1 A. LF04 is a 45^acre landfill that was operated fforn 1965 to 
1978 for the disposal of general refuse and industrial wastes. WP14 is a 1.5-aCre unlined lagoon 
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used from 1962 to 1978 for the disposal of industrial waste tf^tment plant (IWTP) sludge 
(including electroplating sludge) and other miscellaneous industrial wastes, such as solvents drid 
oils. WP14 was closed in 1978 by capping with a clayey siand cover approximately 5 ft thick. 

In 1982,.Robins AFB conducted a basewide survey to identify and assess past hazardous waste 
disposal practices. LF04 and WP14 were identified as comprising an area with high potential for 
groundwater contamination and, as a result, were placed on. the NPL under the Comprehensive 
Environmental Response, Compensation, and Liability Act (CERCLA) in 1987. 

Site investigations at LF04, WP14, and the adjacent wetlands began in 1980 (Law Engineering 
and Testing Company, 1980). In 1989, Robins AFB entered into a Federal Facilities Agreement 
(FFA) with the GA EPD and the US EPA to establish procedures for developing, implementing, 
and rhonitoring appropriate response actions in accprd^ce with CERCLA, the National 
Contingency Plan (NCP), and the Georgia Waste Management Act. 

While Remedial Investigation (Rl) activities were ongoing in the early 1990's, interim RODs 
(IRODs) were approved in 1991 for GUI and in 1995 for OU3. Based on the findings of the Rl 
activities, ^d in accordance with the IRODs, Robins AFB began implementing the following 
interim measures (IMs). 

• In 1996, Robins AFB remediated WP14 by first treating the waste mass using in-situ 
volatilization, followed by excavation and ^lidification (note that the solidified 
sludge was placed on top of LF04 and covered). 

• In 1997, six groundwater recovery wells (RWl through RW6) were installed along 
the northeastern comer of LF04, and four leachate pump stations (LF4PS1 through 
LF4PS4), also referred to as toe drains, were installed around the eastern half of LF04 
(Figure 3-1 A). 
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• In 1998, a landfiri cover system consisting of a geocompbsite liner and a passive 
landfill gas venting system was constructed. Additionally, a run-on diversion 
structure was installed next to LF04. 

A Feasibility Study (FS) was finalized in 1999 in support of the Final ROD. TTie Final ROD was 
submitted to the US EPA in 2000 and was approved in 2004 (Earth T?ch, 2004b). A list of 
COGs and their respective MCLs/RLs, ^ presented in the 2004 Final ROD, are summarized in 
Table 3-1. Monitoring land recovery wells installed as part of R1 and IM activities and used 
during this reporting period to monitor the perfonnance of the groundwater recovery system are 
shown on Figure 3-IB: 

3.1.2 Site Hydrogeology and Conceptual Model 

The cross-section depicted on Figure 3^2 illustrates a hydrogeologic model for LF04. The 
following hydrogeologic units are present in the LF04 area: 

• surficial aquifer; 

• Qua^teiti^ alluvial aquifer; 

• upper Providence aquifer; 

• lower Providence aquifer; 

• Cusseta aqijitard; and 

• Blufftown aquifer (not shown on Figure 3-2). 

These hydrogeologic units are consistent with those found elsewhere across the Base. A more 
detailed discussion of them is, presented in Section 2.(G WTS). Groundwater flow in these units 

is generally to the east toward the Ocmulgee River floodplain. 

The refuse or fill material that comprises LF04 forms a distinct perched surficial aquifer that 
forms a direct hydraulic connection, both laterally and vertically, with the underlying aquifers. 
The extent of the surficial aquifer is primarily restricted to within the landfill. The groundvyater 
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table within the surficial aquifer generally occurs at or near the ground surface to approximately 
5 ft bgs, the groundwater discharges to the wetlands east of the landfill before reaching the 
Ocmulgee River floodplain. 

The Quaternary alluvial aquifer consists of peat, clay, sand, and gravel layers that overlie the 
upper Providence aquifer. It extends from jthe western boundary of LF04 to the Ocmulgee River 
floodplain to the east. Below the landfill, there is a downward vertical gradient from the alluvial 
aqpifer into the upper Providence aquifer. East of the landfill, there is an upward vertical 
gradient and gfOundwatef discharges into the adjacent wetlands and/or the Ocmulgee River 
floodplain. The majority of the groundwater contamination associated with LF04 is present 
within the alluvial aquifer and, for this reason, the groundwater recovery wells are screened in 
this aquifer. 

The upper Providence aquifer consists of fine to coarse-grained sand with interlayered silt arid 
clay, and it extends continuously under the site. Groundwater contamination present within the 
upper Providence aquifer at LF04 has been shown to be associated with OT37, as discussed in 
Subsections 3.2 (SWMU 4/LF04 Operational Data) aiid 3.3 (SWMU 4/LF04 Remedial 
Performance Evaluation) and Section 7 (SWMU 62/OT37). 

3.13 ROD Summary arid Remedial System Description 

The Final ROD for LF04 was signed by the US EPA in September 2004. As stated in the 2004 
Final ROD, the remedial action objective (RAO) fOr OUl is containment and exposure control. 
The RAQs for OU3 are: (i) achieve contairimerit and exposure control; (ii) prevent potential 
impact to adjacent wetlands; and (iii) restore groundwater to MCLs. 

The remedy instituted to meet the ROD objectives consists of the followingmajor components. 

• FOr OUl, containment and exposure controls have been in place since the completion 
Of interirri measures in 1998. The interim measures included source area treatment, 

GAI0d539_DRAFTFlNAL_20110308.doc . 3-4 • March 2011 



Annual .Progress Report for the Groundwater Treatment System 
December 2009 - November 2010 

the landfill cover system, passive venting of the landfill gias, and surface water 
controls. 

• For 0U3; the groundwater recovery system is comprised of a series of six recbveiy 
wells (RWl through RW6) and four leachate pump stations (LF4PS1 through 
LF4PS4) installed in 1997. In February 2007, the groundwater recovery system was 
shut down, with regulatory approval, to allow for the completion of an MNA stiidy. 
A chronological summary of the individual system component shutdowns iricludes: 
(i) RWl (February 1999) [RWl was temporarily reactivated from 24 February to 1 
June 2005 and from 12 January to 6 September 2006]; (ii) LF4PS3 (March 1999); 
(iii) RW2, RW3„ RW6, LF4PS1, LF4PS2, and LF4PS4 (May 2002); and (iv) RW4 
and RW5 (February 2007). In 2010, the US EPA and the GA EPD approved the 
triMsition of the site remedy to MNA. 

• When the system is operational, groundwater collected from the recovery wells is 
pumped to the GWTP. 

• Continual inspection and maintenance activities and institutional controls/land use 
controls (LUCs) have been implemented to restrict access to the site (land and 
groundwater) and future land use. 

The 2004 Final ROD also states that continual optimizatidri of the current groundwater recovery 
systern should be performed by evaluating the system's efficiency and effectiveness. Based on 
this evaluation, the ROD states that, with proper technical evidence, the decision to modify the 
site remediation approach from an active groundwater recovery system to a more cost,effective 
natural attenuation remedy can be made. As required by the 2004 Final ROD, the second five-
year review was completed in July 2006 (Geosyntec, 2006b). 

As discussed in the December 20Q5 to November 2006 Annual Progress Report and in the 
Second Five-Vear Review Report, the groundwater recovery system reached a point of 
diminishing returns, and from a cost-benefit perspective, it was no longer efficient to continue 
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operation of the system. Consequently, recommendations were made to discontinue pumping 
from the groundwater recovery system and to transition the remedial approach to MNA. The US 
EPA (in a 27 Januaiy 2007 letter from Danh Spariosu of the US EPA to Becky McCoy of Robins 
AFB) and the GA EPE) (in a 26 October 2006 letter froni Bruce Khaleghi of the GA EPD to 
Kevin Long of Robins AFB) approved the shutdown of the groundwater recovery system, and 
the system was shut down on 1 February 2007. In addition, the US EFA requested 
implementation of a study to evaluate the suitability of MNA as an alternative remedial approach 
for this site, which the Base initiated during the December 2006 to November 2007 reporting 
period. 

Based on a review of the data collected during the MNA study and the site remedial progress 
following the shutdown of the groundwater recovery system, the US EPA (in a 26 May 2010 

letter from Hugh Hazen of the US EPA to Fred Otto of Robins AFB) and the GA EPD (in a 6 
July 2010 letter from Amy Potter of the GA EPD to Mark Surtiniers of Robins AFB) approved 
the transition of the site rernedy to MNA. The recovery wells are operated periodically to 
maintain them in an operational condition in the event that they need to be reactivated. 

'1 . . „ 

During the 2010 anniial basewide sarnpUng event, the LF04 rndiiitoring ^d recovery well 
network included the following: 

• nine monitoring wells screened in the surficial aquifer; 

• 20 monitoring wells screened ifi the alluvial aquifer, including one well in the 
peat/clay layer and the recovery wells; 

• 11 monitoring wells screened in the upper Providence aquifer; 

• two monitoring wells screened in the lower Providence aquifer; 

• one monitoring well screened i in the Cusseta aquitard (only a water level was 
collected at this well; the well was not sampled); and 
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• seven monitoring wells screened in the Blufflown aquifer (water levels were collected 
at each of these well, but only two of them were sampled, in accordance with 
regulatory requirements). 

As discussed in the December 2004 to November 2005 Annual Progress Report, the 
cbhtdminatioh in the upper Providence aquifer detected below LF()4 originated from OT37, 
which is located upgradient of LF04 to the west. Therefore, as approved in the 26 October 2006 
letter froni Bruce Khaleghi of the GA EPD to Kevin Long of Robins AFB, discussions related to 
the upper Providence groundwater contaminant plunie in this area are presented in Section 7 
(SWMU 62/OT37)i It should be kept in mind that some of the upper Providence wells are 
designated as LF04 wells; and therefore, for completeness, analytical data collected from these 
locations,are presented in the data tables in this section as well as Section 7 (SWMU 62/OT37). 

3.2 SWMU 4/LF04 OPERATIONAL DATA 

As discussed above, during this reporting period the groundwater recovery systerh at LF04 was 
not ih operation, with regulatory approval, to allow the Base to complete an MNA evaluation for 
the site. Ih May and July 2010, the Base received approval from the US EPA and the GA EPD, 
respeetivelyi to transition the site rerriedy to MNA. Robins AFB continues to maintain the 
groundwater recovery system in an operable condition as a contingency measure. For 
informational purposes, a summiuy Of historic a;nnual flow data for each recovery well is 
presented in Table 3-2. Yearly average flow rates are calculated based on the operational period 

of the well. The calculation does not account for periods of temporary downtimes. 

the mohitoring program during this reporting period included:' (i) groundwater level 
measurements to evaluate groundwater flow direction; (ii) groundwater sampling for site COCs 
to evaluate renmedial progress; and (iii) groundwater sampling for geocheniical parameters at 
select well locations to evaluate whether or not biotic natural attenuation processes are occurring 
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at the site. A summary of these data are presented below, and a detmled evaluation of the results 
is presented in Subsection 3.3 (SWMU 4/LF04 Remedial Performance Evaluation). 

3.2.1 Groundwater Level Measurements 

Groundwater levels at LF04. were measured on 13 , and 16 April 2010, during the annual 
basewide sampling event. Water level measurements were collected Ifom a total of 50 
monitoring wells during this reporting period. The locations of the wells are shown on Figure 3-
iB. Well construction information and water level measurement data are presented in Table 3-3. 
Groundwater flow direction is discussed in 3.3.1! 

3.2.2 Groundwater Sampling 

The LF04 wells were Si^pled once during this reporting period as part of the annual basewide 
sampling event in April 2010. Samples were analyzed for VOCSi Additionally, select locations 
were sampled for analysis of inorganics and geochemical parameters. The locations of the 
groundwater wells sampled during this reporting period are shoVvn on Figure 3-lB. 

Table 3-4 presents a statistical summary of the analytes detected in groundwater, during this 
reporting period at LF04, and Table 3-5 summarizes the analytical results. For ease of 
presentation and subsequent evaluation, the ,following discussion of results for the LF04 COCs is 
grouped by hydrogeologic unit. 

• In the surficial aquifer, two VOCs (i.e., benzene and chloroibehzene) and two 
inorganics (i.e., arsenic and thallium) were detected at or above, their respective 

MGLs. Berizerie exceeded the MCL of 5 micrograms per liter (p^) at five of the 

nine sampled surficial aquifer wells at concentrations ranging from 6.5 pg/L to 49 

pg/L. Chlorobenzene concentrations were at or exceeded the MCL of iOO pg/L at 

three of the nine sampled surficial aquifer wells at concentrations ranging from 100 

pg/L and 380 pg/L. Arsenic exceeded the MCL of 10 pg/L at five of the nine 
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sampled siirficial aquifer wells at concentrations ranging from 16.3 jig/L to j 39 ng/L, 

Thallium was detected at low concentfatioris as estimated values (i;e., the results were 
between the method detection limit and the laboratory reporting limit). 

• In the Quaternary alluvial aquifer, eight VOCs (lj4-dichlorobenzene, benzene, carbon 
tetrachloride, chlbrobenzene, cis-DCE, PCE, TCE, and vinyl chloride) were detected 
at of above their respective MCLs. TCE is the most prevalent COG detected in the 
alluvial aquifer. TCE cbiicentrations in samples collected during the current reporting 

period exceeded the MCL of 5 pg/L at eight of the 20 locations sampled. The highest 
TCE concentrations were generally found along the northeastern perimeter of LF04, 
which is the downgradient side of the landfill. The maximum TCE coricentration 

detected in the; alluvial aquifer was 36 pg/L, at LiF4WP7. The remaining VOCs, 

detected at concentrations above the MCLs, were generally near the former WP14 
(i.e., LF4-6 and LF4WP1) source area. 

• In the upper Providence aquifer, the TCE concentrations, along with the other 
detected VOCs, are associated with releases from OT37. Therefore, discussions 
related to the upper Providence groundwater contamin^t plume in the LF04/OT37 
area are presented in Section 7 (SWMU 62/OT37). 

• In the lower Providence and Blufftpwn aquifers, no contaminants were detected 
above the MCLs. 

3.3 S\V>KJ 4/LF04 REMEDIAL PERFORMANCE EVALUATION 

This subsection presents a detailed review of the data presented in Subsection 3,2 (SWMtJ 
4/LF04 Operational Data). The data are evaluated against the following ROD objectives 
summarized earlier (in 3-.L3): (i) achieve containment ^d: exposure control; (ii) prevent 
potential impact to adjacent wetlands; ^d (iii) restore groundwater to MCLs. These evaluations 
are presented to rnonitor the remedial progress at LF04. 
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3J.1 Evaluation of Groundwater Flow 

As reported in 3.2.1, groundwater level nnieasurements were collected from 50 monitoring wells 
in the LF04 area and the data were used to generate the potentiometric maps presented on 
Figures 3-3 through 3-6, for the surficial. Quaternary alluviial, upper Providence, and lower 
Providence aquifers, respectively. These data were supplemented with water" level data from 
monitoring wells located in surrounding areas. The information in Table 3^3 includes data from 
LF04 only, and the table does not include all data used to construct the potentiometric maps. As 
shown on these figures, groundwater flow is generally to the east and northeast toward the 
wetlands and the Ocmulgee River floodplain. 

As shown on Figure 3^3, groundwater in the surficial aquifer flows in a radial pattern and 
discharges into the surrounding wetlands and/or upper Providence aquifers. There is a 
downward Vertical hydraulic gradient across the entire surficial aquifer at LF04 into the. 
underlying alluvial aquifer. 

Based on a review of the potentiometric data points for the alluvial and upper and lower 
Providence aquifers, as shown on Figures 3-4 through 3-6, the vertical component of the 
hydraulic gradient reverses direction as groundwater flows from west to east. The vertical 
hydraulic gradient has a slight downward direction to the west of LF04 and transitipns into an 
upward vertical gradient toward the center of the landfill, which progressively increases in the 
wetland area east of the landfill. There may be, however, localized exceptions to these 
conditions (i.e., reversal or amplification of the natural gradient). 

3.3.2 Evaluation of Remedial Progress 

As part , of the annual progreM reporting and ongoing remedial process optimization efforts, 
current and historical site data ^e used to evaluate remedial progress at LF04. To facilitate these 
efforts, a review of contaminant concentrations, isoconcentration maps, and time trend analyses 
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is conducted. During this reporting period, the grpuridwMer recoveiy systeih was not in 
operation. However^ for completeness, mass removal estimates from previous reporting periods 
are presented in Tables 3-6 and 3-7. Additionally, historical coritamihaiit-specific mass removal 
estimates for each recoveiy well are presented in Appendix D1. 

TCE has historically been; identified as the primary CGC for LF04 groundwater contamination 
and, therefore, was selected as the indicator parameter for the LF04 remedial perform^ce 
evaluation. During this reporting period, TCE was not detected at concentrations exceieding the 
MCLs in the surficial aquifer and lower Providence aquifer, and, for this reason, TCE plume 
maps have not been prepared for these aquifers. As discussed previously, a TCE plume map for 
the upper Providence aquifer is presented in Section 7 (SWMU 62/OT37)i 

The current TCB pJume configuration in the alluvial aquifer is depicteid on Figure 3-7 and is 
presented in historic context on Figure 3^8. Additionally, statistical trend aiialyses of TCE 
concentrations of individual wells were conducted to better understand the plume conditions and 
to evaluate the remedial progress during the MNA study period. The nonparametric Mann-
Kendall test method described in Appendix CI was used in statistical tfend ahalyses of the 
available - data. The results of the statistical trend analyses and the full-size graphical 
presentation of TCE concentration time trends ^e provided in Appendix C2. To assist in the 
evaluation of the overall remedial progress, the groundwater concentration time trends for the 
other prominent COCs (i.e., benzene and chlorobenzene) are also presented on the figures in 

Appendix C2. To evaluate cohcehtratibn trends on a sitewide basis, smaller scale time trend 
charts with benzene, chlorobenzene, and TCE concentrations for a number of wells are posted on 
the TCE plume map presented on Figures 3-9A and 3-9B for the alluvial aquifer- The following 
discussions provide more details about the current contaminant distribution and the , remedial 
progress for both the surficial and alluvial aquifers. 

• Surficial Aquifer r- In 1998, the maximum concentrations of TCE arid cis-DCE, a 

degradation daughter product of TCE, were 590 jig/L and 1,300 pg/L, respectively. 
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As a result of effective remediation and natural attenuation, the concentrations of 
TCE and its daughter products have generally been reduced to levels below their 
respective MCLs and are no longer COCs in the surficial aquifer. Currently, as 
discussed in 3.2,2, among the remaining contaminants, benzene is the most widely 
distributed contaminant, with detections above the MCL at five of the nine wells 

sampled during the current reporting period. The highest concentrations of benzene 
are detected at the center of the landfill, with concentrations decreasirig to noh-deteet 
along the eastern boundary (i.e., the plume is stable and not inigrating). A liriiited 
number of other contaminants (i.e., chlorobenzene, arsenic, and thallium) are still 
present at generally low concentrations in the surficial aquifer. The detections of 
these contaminants are generally consistent with historic data and isolated to locations 
within the landfill. Additionally, groufidwater data front the site generally indicate 

that the underlying alluvial aquifer and areas outside the landfill are not impacted by 
benzene, chlorobenzene, arsenic, or thallium. 

• Alluvial Aquifer - Historically, as shown on Figures 3-7 and 3-8, TCE concentrations 
have decreased significantly. The maximum TCE concentration of 2,800 pg/L in 
1997 has decreased to a maximum of 36 pg/L in April 2010. Also evident, is ja 
significant reduction in the lateral extent of the contaminant plume, which is currently 
only approximately one-quarter of its 1997 size. As presented on, Figures 3-7 and 3--
8, the leading edge of the groundwater contaminant plUme has not migrated since the 
groundwater recovery system was shut down. TCE concentrations in groundwater 
samples collected from monitoring wells located downgradient and oh the fringes of 
the plume decreased from the concentrations reported in the previous Annua;l 
Progress Report [e.g., on the fringes of the plume, TCE concentrations have 
decreased from 15 pg/L to non-detect below the MCL at LF4WP10; from 30 to 
14 pg/L at LF4WP11; and from 6.8 pg/L to 3.9 J (estimated) pg/L at LF4WP12]. 
Additionally, TCE concentrations at RW4 and LF4WP7, located in the core of the 
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plume, decreased from 26 pg/L to 20 pg/L and 60 pg/L to 36 pg/L, respectively. As 
shovvn on the time trends on Figure 3-9A, concentrations of benzene and 
chlorobenzene remain above their respective MCLs at LF4-6 and LF4WP1. LF4-6 is 
located withiii the landfill in the immediate vicinity of the former waste pit. 
Groundwater collected from this location exhibits the highest benzene (200 pg/L) and 
chlorobenzene (2,100 pg/L) concentrations at the site. LF4WP1 is located \vithin the 
landfill and approximMely 130 ft downgfadient of LF4-6 and the former waste pit. 
Benzene and chlorpbenzene concentrations at this location are less, than tliose 
observed at LF4-6 and show decreasing trends over the past three years. The benzene 

, and chlorobenzene concentrations at LF4WP8, located approximately 170 ft 
downgradient of LF4WPr continue to remain below the MCLj with decreasing 
trends. 

Table 3-8 provides a summaiy of the sampling results obtained for the geochemical parameters 
and chlorinated ethenes at LF04. Based on these data, the geochemical condition of the alluvial 
aquifer is generally aerobic, as indicated by dissolved oxygen (DO) levels greater than one 
milligram per liter (mg/L) and positive oxidation reduction potential (OkP). Additionally, the 
pH values (i.e., typically less than 6) were outside the range of values in which bipdegradation 
typically occurs. 

The only exception to the above observations was the groundwater sample collected from LF4-6, 

which is located at the northeast comer of WP14. As shown on Figure 3-10, conditions in the 
groundwater at this location are favorable for reductive dechlorination (i.e., DO is less than one 
mg/L, ORP is negative, pH is near neutral). Additionally, natural or manrnade carbon sources 
[i.e., total organic carbon (tOC) at 29.2 mg/L] are available to provide energy for microbial 
activity. Further, the presence of methane, ethane, and ethene, are indicative of reductive 
dechlorination at,this location. 
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Figure 3-11 provides a spatial distribution of chlorinated ethenes within the alluvial aquifer. The 

absence of PCE and TCE in the 2009 groundwater sample collected from LF4-6, coupled with 

the detection of degradation products (i.e., cis-DCE, vinyl chloride, and ethene) indicate that 

reductive dechlorination is occurring in the WP14 area, consistent with the geochemical data 

presented above. Detections of degradation products were generally limited outside of the WP14 

area, indicating that, in these areas, reductive dechlorination is either not occurring or is only 

occurring to a limited degree. 

Since the shutdown of the groundwater recovery system in February 2007, four sets of 

groundwater data have been collected. Based on these data, there has been no plume migration, 

and the majority of the wells have continued their decreasing concentration trends. Although 

slight rebound was observed at a few isolated locations (e.g., RW3, RW4, LF4-27, LF4WP7, 

LF4WP10), shortly after the recovery system was shut down, the level of rebound was generally 

limited and well within the anticipated increase in concentrations expected after the shutdown of 

the groundwater recovery system. Concentrations at each of these locations have since 

decreased, with most locations continuing the downward trend that was present prior to the 

shutdown of the groundwater recovery system. 

Based on the data collected in 2010, of the 20 monitoring wells screened in the alluvial aquifer at 

LF04, only eight have TCE concentrations that remain above the MCL (Figure 3-7). TCE 

concentrations at these eight locations continue to show decreasing trends, seven of which 

exhibit statistically significant decreasing trends. A review of the time trends indicates that 

concentrations in these wells will continue to decrease at a rate generally similar to that observed 

during the two to three year period immediately before the groundwater recovery system was 

shut down. Based on a forward projection of these decreasing concentration trends, it is 

anticipated that the TCE concentrations at LF04 will drop below the MCL within approximately 

the next ten years. 
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3.4 SWMU 4/LF04 CONCLUSIONS AND RECOMMENDATIONS 
.1 

This subsection briefly summarizes the major findings during this reporting period and provides 
recommendations for a,.strategy for the upcoming reporting peripd(s). Tbe findings are 
interpreted in the context of the RAOs for OU3 described in the 2004 Filial ROD (i.e., achieve 
eontainment and exposure control; prevent potential impact to adjacent wetlands; and restore 

, groundvyater to MCLs). . 

3.4.1 Cbhclusions 

In summary, the following conclusions c^ be made with respect to conditions at LF04. 

• As a result of effective remediation arid natural attenuation, primary contaminants 
(i.e.j TCE and cis^DCE) are rio longer detected in the surficial aquifer. . Of the 
residual contairiiriants still preseriti, benzene is the most prevalerit. The highest 
concentrations of benzene are detected at the center of the laridfill, with 
concentrations decreasing to non-deteet alorig the eastern boufidary (i.e., the plurrie is 
stable and ribt migrating). A limited riurnber of other cbntarriiriarits (i.e., 
chlorobenzefte, arsenic, and thallium) are still present at generally lovv cdricentrations 
iri the surficial aquifer. The detections of these contaxrtiriarits are gerierally consistent 
with historic data arid isolated to locations withiri the laridfill. Grouridwater data from 
the site gerierally indicate that the underlyirig alluvial aquifer rind areas outside the 
landfill are not impacted by these contaminants. 

• TCE concentrations in the alluvial aquifer have decreased significantly sirice 1997, 
when the maximum TCE concentration was 2,800 pg/L, to a maximum concentration 
of 36 pg/L in 2010. The lateral extent of the coritamirtant plume has been reduced to 
approximately one-quarter of its 1997 size. Concentrations on the leading edge of the 

plume decreased fi-om the previous reporting period. There has been rio plume 
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migration, and the majority of the wells have continued their decreasing concentration 
trends. 

Concentrations of benzene^d chlorobenzene remain above their respective MCLs at 
LF4r6 and LF4WP1. LF4-6 is located within the l^dfill in the immediate vicinity of 
the former waste pit. Groundwater collected frorn this location ejdiibits the highest 
benzene ^d chlorobenzene concentrations at the site. LF4WP] is located within the 
landfill and downgradient of LF4-6. Benzene ^d chlorobenzene concentrations at 
this location are less than those observed at LF4-6 and show decreasing trends over 
the: past three years. The benzene and chlorobenzene concentrations at LF4WP8, 
located downgradient of LF4WP1 continue to remain below the MCL, with 
decreasing trends. 

Based on the data collected as part of the MNA study, with the exception of the area 
in the vicinity of LF4-6, reductive dechlorination is either not occurring or is only 
occurring to a limited degree at LF04. Abiotic attenuation appears to be the 

predominant natiiral attenuation mechanism responsible for contaminant reductions 
observed in the majority of th!e vvells at LF04. Slight rebound observed at a few 
isolated locations during the previous three reporting periods was limited and well 
within the anticipated increase in concentrations expected after the shutdown of the 
groundwater rjecovery system, Cpnceiitrations at m^y of thpse locations haye since 
decreased, with concentrations at most locations continuing the downward trend that 
was present prior tP the shutdown of the groundwater recovery system. 
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3.4.2 Recominendatiohs 

In consideration of the data, evaluations, and dvefail synthesis of information contained herein, 
the transition of the site remedy to MNA was appropriate. The time frame to achieve the 
remedial objectives with an MNA approach is reasonable vvhen compared to operation of the 
groundwater recovery system and is anticipated to be on the order of approximately ten years. 
Operation of the groundwater recovery system will not prpvide amy additional benefit over an 
MNA approach. As a result, no process modifications are anticipated during the upcoming year. 
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Table No. 3-1 
Contaminants of Concern for LF04 OU3 (Groundwater) 

GWTS Annual Progress Report (December 2009 - November 2010) 
Robins Air Force Base, Georgia 

Chemical MCDRL"* Aquifer Chemical 
Surficial Quaternary Upper Providence 

VOCs Benzene •. 5 . •..X 
Carbon Tetrachloride 5 X X • •• 
Chlorobenzene 100 .X X 
Cis-l,2-dichloroethene 70 . X 
Tetrachloroethene 5 X X •• X . •• • 
Trichloroethene 5 X X x' • 
Vinyl chloride 2 X 

vr > jKf 

Metals Arsenic 10 . X 
Cadmium 5 . • X 

... - ^ 

Chroihiurh 100 X 
Lead • ••• 15 P)- X 

Notes: 
MCL - Maxirriurn Contaminant Level. 
RL - Remedial Level. 
— pg/L- micrograms per liter. 

If not otherwise specified, RLs are equal to MCLs for Drinking Water (2009 Edition of the Drinking Water 
Standards aiid Health Advisories). 

® MCL is the tap action level. 
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Table No. 3-2 
Historical Annual Average Flow Rates for LF04 RW Series Wells 

GWTS Annual Progress Report (December 2009 - November 2010) 
Robins Air Force Base, Georgia 

Reporting Period 
RWl'" RWZ'" RW3^^^ RW4<^* RWS'" RW6'" 1 

Reporting Period Tdtail Flow Average Flow"* ; j Total Flow 1 Average Flow'" Total Flow : Average Flow'" : Total Flow 1 Average Flow'" Total Flow Average Flow'" iTotal Flow Average Flow'" , Reporting Period 
(gal) (gpd) (gpm) ; (gal) 1 (gpd) (gpm) 1 (gal) (gpd) (gpm) (gal) ! (gpd) (gpm) (gal) (gpd) (gpm) (gal) (gpd) (gpm) 

December 2009 - November 2010'" — — 1 — — .. _ • 
Deceinber 2008 - November 2009 — .. ' — — —• — — ! — -r ; ! — — — — • — — — _ 
December 2007 - November 2008 - - — 1 — 1 — — — 1 j' — ; • ' — i . — ' — _ 
December 2006 - November 2007 - — — 1 • — — — 4,320,973 • ! 68i587 47:6 2,985,362 . 47,387 32.9 : i — ~ 
December 2005 - November 2006 8,269,204 34,745 24.1 — — — i — — — 25,746,096 70,537 ! 49:0 15,665,421 42,919 29.8 I • _ — 1 

December 2004 - November 2005 3,842,203 39,206 ,27.2 — • — — _ ' — : 24,173,115 | i 66,228 ' 46.0 20,592,768 56,419 39.2 1 - — . •— j 

December 2003 - November 2004 - 1 1 T-. ! 1 -- — .27,433,472 ! i 74,955 i 52.1 ; 18,670,862 51,013 35.4 1 — . — . 1 
December 2002 - November 2003 - -- -- - — — - - — 27,822,552 ! 76,226 1 52.9 24,418,905 66,901 46.5 1 — — 

December 2001 - November 2002 — — 4,432,142 ! 26,700 18,5 5,781,913 34,831 24.2 15,900,186 i 43,562 30.3 18,555,348 50,837 35.3 5,733,209 34.537 24.0 
December 2000 - November 2001 ~ — : 9,175,057 ^ 25,137 17.5 : i 13,239,577 36,273 25.2 14,119,760 1 , 38,684 26.9 11,132,467 30,500 21.2 I2,960;375 35.508 24.7 I 

December 1999-November 2000 — — rr ' 9i640,637 26,341 18.3 i ! 13,402,874 , 36,620 25.4 13,686,912 i ! 37,396 26;0 12,087,731 33,027' 22.9 112,447,138 34,009 23.6 1 
December 1998 - November 1999 1,671.814 22,902 15.9 1 1 9,332,193 25,568. 17.8 15,415,229 42,234 29.3 18,330,058 • 50,219 34.9 13,881,084 38,030 26.4 i 14,213,970 38.942 27.0 
October 1997 - November 1998 8,991.794 , 21,107 14;7 II 9,109,819 21,385 14.9 16,918,510 39,715 27.6 II 16,874,663 ; 39,612 27.5 12,225,317 28,698 19.9 112,561,854 29,488 20.5 

% : • • 1 |i • ' • » ; 1 

Reporting Period 
All Wells 

Reporting Period Total Flow Average Flow'" Reporting Period 
(gal) (gpd) (gpm) 

December 2009 - November 2010*®' 
December 2008 - November 2009 —• — — " 1 
December 2007 - November 2008 — _ — 
December 2006 - November 2007 7,306,335 115,974 80:5 
December 2005 - November 2006 49,680,720 136,! 12 94.5 1 
December 2004 - November 2005 48,608,086 ^ 133,173 92.5 ! 
December 2003 - November 2004 46,104,333 125,968 87.5 
December 2002 - November 2003 52,241,457 143,127 99 4 ; 
December 2O01 - November 2002 50,402,798 • 138,090 95.9 ' 
December 2000 - November 200,1 60,627,236 166,102 115.3 i 
December 1999 - November 2000 . 61,265,292 167,392 116:2 : 
December 1998 - November 1999 72,844,348 199,574 138.6 j 
October 1997 - November 1998 76,681,957 180,005 I25;0 [ 

Notes: 
gal- gallons; 
igpd - gallons per day. 
gpm - gallons per minute. 
~ Pump not operational in the given period of time. 
"Wearjy average flow rates in gpd and gpm are calculated based on the,operational period of the well; However, the calculation does not accpuhl for periods oftemporary downtime. 

RW I began operating in October 1997 and was shut down, with regulatory approval, on 11 February 1999. RWI was temporarily reactivated from 24 February 2005 to I June 2005 and from 12 January 2006 to 6 September 2006. 
<'>iRW2, RW3, and RW6 began operating in October 1997 and were shut down, with regulatory approval, on 14 May 2002. 
^''' RW4 and RW5 began operating in October 1997 and were shut down, with regulatory approval, on I February 2007; 

The toe drain pumps began operating in October 1997 and were shut down, with regulatory approval, on 17 March 1999 (LF4PS3) and 14 May 2002 (LF4PSI, LF4PS2, and LF4PS4); The flow data are not presented. 
^'Vlh 20 lO, the OA EPD arid the US EPA approved transition; of the site remedy to MN A. 
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table No. 3-3 
LF04 Well Construction Details and Groundwater Elevation Data 

GWTS Annual Progress Report (December 2009 - November 2010) 
Robins Air Force Base, Georgia 

Norlhing Easting Ground'Snrface TOC Total Deptb: WclliBottom Hydrpgeologic Screen Screen Water Notes i 
Well ID . Elevation Elevation of Well Elevation Unit Interval Interval DTW Level Elev. 

(R) (ft) (ft above MSL) (ft above MSL) (ft BGS) (ft above MSL) (ftBGS) (ft above MSL) (ft BTOC) (ifl above MSL) 
LF4^ 953853.60 2476795.53 253.80. 255.89 25:0 228.80 OUAT F5.0 - 25:0' 238.8-228.8 - 5.36 250:53 - .- -

LF4-F1 953080.72 2477755.53 250.74 254.75 65:0 185.74 UPROV 50.0 r 65.0 200.7- 185.7 5.82 248.93 (1) ; 

LF4-17 953511.48 2478888.12 248:90 250:62 230 225:90 QUAT 13.0-23.0 235.9-225.9 5.72 244.90 (1) 

LF4-18 953918.78 2478832:02 248.50 250;20 . . . 18.0 230.50 QUAT 8.0 -18:0 240.5 - 230:5 5.12 . 245.08 (1) 1 

LF4-I9 . 953242.88 2479013.51 249:00 248:67 25:0' 224:00 . QUAT 15.0-25:0 . 234.0 - 224:0 3:50 . 245.17 (1) • 

LF4^20 953756.98 2476835.40 253.10 256.40 8:0 245.10 SURF 3.0-8:0 250.1-245.1 . 5,08 251.32 (I).- i 

LF4-23 95367:1.8 li 2476953.29 255.08 259.04 27:5 227.58 QUAT 17.5-27.5 237.6 - 227.6 8.17 250.87 (1) 

LF4-27 953399.69 2477511.62 253.40 261.94 31:0 222.40 QUAT 21.0-31.0 232.4 - 222.4 12.54 249.40 (1) 

LF4J8 ; 953321.79 2477685.02 251.20 256.73 8:0 243.20 SURF 3.0-8:0 248.2 - 243.2 6.27 25046 (1) 

LF4-29 953066.75 2477743.47 251.25 255.41 8:0 243.25 SURF 3.0-8:0 248,3 - 243.3_. 4.35 251.06 (I) 

LF4-30 952593.61 2477324.92 253.96 256.37 28.5 225:46 QUAT 18.5-28:5 235.5 - 225.5 5.84 250:53 (') 
LF4-42 95356.7.15 2477139.90 254.57 258:80 57:0 197.57 UPROV 47:0-57:0 207.6-1976 8.98 249.82 (1): ' 

LF4-44 953854.90 2476790:23 253:80 255.34 8.5 245.30 SURF 3.5 - 8:5 250.3-262.3 4.37 250:97 (1) 

LF4-46 952750.48 2476575.39 262.35 . 267:22 26.0 236.35 UPROV 21.0-26.0 241.4-236:4 14.95 252.27 <l) 

LF4-47 953292.47 2476725:87 259:68 267.37 27.5 232.18 UPROV 22.5 - 27:5 237.2-232:2 16.03 .251.34 (1) 

LF4r48 953280.05 2476117:26 263.55 271.11 25.0 238:55 UPROV 20,0 - 25!0 243.6 - 238:6 16.28 254:83 (1) 

LF4BL1 952701.62 2474944.44 299:45 302.23 21.7.0 82:45 BLUFF 207:0-217.0 92.5 - 82:5 44.31 257J92 (1) 

LF4BL2 952217.41 2475826.73 290:73 293.48 216.0 74.73 BLUFF 206:0-216,0 84.7 - 74.7 37:20 256:28 (1) 

LF4BL3 1 952568.09 2477314.36 253:46 _ 257.88 181.0 72.46 BLUFF l7l:0i- 181.0 82.5 - 72.5 4.38 253.50 (1) 

. LF4BL4CU 952990.40. 2477707.09 . 25623 258:92 160.0 96.23 CUSSETA 150:0- 160:0 J06.2 - 96:2 8.82 250:10 
LF4BLS 953593.55 2477093.08 254.95 258.76 176.0 78.95 BLUFF 166;0:-176:0 89.0-79.0 5.16 253.60 (1) 

tF4BL6 953902.27 2476684.14 254.24 256:04 150.0 104.24 BLUFF 140.0- 150:0 . Iil4.2 - 104.2 2.20 253.84 (1) 

LF4BL7 ! 952794.21 2479148.06 248:23 • 252.73 ,182.0 66.23 BLUFF 172.0 - 182.0 76.2 - 66.2 1.76 250:97 (1) 

LF4BL8 i 953935.17 2478776.25 250:10 252.11 178.0 72,10 BLUFF 168:0 - 178:0 82.1-72:1 0.50 251.61 (0 

LF4PRI 952689.82 2474930.94 299:53 301.98 140.0 159.53 LPROV 1300-140:0 169.5-159.5 . 43.18 258.80 (1) 

LF4PR2 . ^ 952201.81 ' 2475828.43 290194 293.45 135.0 155:94 LPROV 125.0- 135:0 165.9 - 155.9 37:59 255.86 (1) 

LF4PR3 ! 952701.72 24749311:24 299.37 301.72 70.0 229.37 UPROV 60:0- 70:0 239.4 - 229,4 42:60 259.12 _ (1) 

LF4PR4 1 95219t91 2475817.83 291.69 294.41 70.0 2211.69 UPROV 60:0- 70.0 231.7-221.7 37.87 256.54 (1) 

LF4WP1 953840.70 2476928.53 248:80 252.22 7.1 2411.70 PC 4:6-7.1 244.2-241.7 2.76 24946 (1) 

LF4WP7 953422.80 2477883.23 247.80 . 249.35 13.6 234.20 QUAT 11.1-13:6 236.7 - 234.2 1.21 248:14 (1) 

LF4WP8 953874.70 2477093.53 250.50 250:83 17:2 233.30. QUAT . 12.2-17.2 238.3 -233:3: 1.41 249:42 (» 
LF4WP9 953647.70 247741^53 247:90 248.86 14.1 233.80 QUAT 9.1-14.1 238.8-233,8 0.00 248.86 (i) 

LF4WP10 953560.05 247803:1.36 247.10 250.28 16.7 230.40 QUAT 1 IT-16.7 235.4 - 230:4 2.45 247.83 (\) 
LF4WPM 953294.69 2478056.52 247.50 248.46 16.4 231110 QUAT 11.4-16:4 236 1 -231 1 0:86 247:60' (!) 
LF4WP12 952894.69 2477985.52 247:50 250.53 1.7.0 230.50 QUAT . 12:0 - 17.0 235.5-230,5 2.17 248.36 (h 

LSBS 9537:17.51 2476354.13 259.82 26366 16.0 243.82 SURF 6.0 - 16.0 253.8-243.8 9.43 . 254.23 M) 

bSBII 953200.71 2476262.33 263.78 27,119 16.5 247.28 SURF 6:5-16.5 257.3 - 247.3 - 12.12 259:07 (1) 

LSBI3 953134.62 24.76565.92 265:80 268.44 17.0 248.80 SURF 7.0 - 17.0 . 258.8-248.8 16 18 252.26 (1) 

LSBI4 952841.19 2477419.52 258:69 263.23 17.0 241.69 SURF 7.0-17.0 251,7-241.7 10.14 253:09 (n 
LSBI5 953250.99 2477476.12 256.76 262.56 17.0 239.76 SURF 7:0-17.0 249.8 - 239:8 . 10:09. 252.47 

RI1-2W 952961.91 2475895.43 . 273.30" 275.14 50.0 223.30 UPROV 40:0-50.0 233.3- 223.3 19:84 255:30 
R11-4W 952610.31 2476044.63 276:00 278.27 50:0 226.00 UPROV 40.0- 50.0 236.0:- 226.0 22.89 255:38 (I) 

Ril-6W 953055.31 2475985.63 265.40 265.88 24.1 241.32 UPROV 14.1 -23.7 25L3-241.7 • 10.82 255:06 (i> 

RI1-7W 952868.61 2476146.13 269:60 273.24 36:2 233.43 UPROV 26.2.-35:8 . 243.4-233.8 1834 254:90 (i> 

RWI 953882.21 2476679.53 253.80 255.95 37:5 216.3 QUAT 22.5 - 32.5 231.3-221.3 5.10 25085 <» 
RW2 " 95373890 2476844.42 254.02 256:44 349 219.17 • QUAT 19.8-29.8 2342_-224.2_ . 5:69 250.75 (I) 

RW3 953078.56 2477746:91 251.62 255.34 27.8 223.82 QUAT 17:8-22.8 233.8 - 228:8 6.27 249.07 (1) 

RW4 953327.61 2477672.89 254.34 256.85 32.5 221.84 QUAT 22.5-27.5 231.8-226.8 7.49 249.36 (n 
RW5 953669.77 2477104.33 251.97 255.87 28:0: 223:97 QUAT 16:0-26,0 , 236:0-226.0 5.77 250.10 
RW6 953564.13 2477274.89 253:02 256.13 32.0 221.02 ' OUAT 20;0-30.0. 233:0 - 223.0 7.33 248:80 

Notes: 
"TOC" - Top ofCasihg. 
"DTW" - Depth to Water 
"ft above MSli" - Feet Above Mean Sea Level. 
"ft BGS" - Feet iBelow Ground Surface: 

"ft.BTOC" - Feet Below Top of Casing. 
"SURF" - Surficial. 
"PC" - Peat/Clay. 
"QUAT" - Quaternary Alluvium: 

"UPROV" - Upper Providence. 
"LPROV" - Lower Providence. 
"eUSSETA"-Cusseta. 
"BLUFF" -Blufftown. 

Water level measurements were obtained :lfom 13 to 16 April 2010. 
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~TableNd;3-4 -
Summary Statistics for LF04 Groundwater Monitoring (2010) 

GWTS Annual Progress Report (December 2009 - November 2010) 
Robins Air Force Base, Georgia 

Parameter RL/MCL<" 

2-butanone (MEK) 
acetone 
benzene 
carbon tetrachloride 
chlorobenzene 
chloroethane 
chloroform 
cIs-1,2Tdichloroethene 
cvclohexane 
dichlpromethane (methylene chloride) 
ethyl benzene 
isopropylbenzerie 
methylcyclbhexane 
tetrachloroethene 
toluene 
trans-1,2-dichloroethehe 

aluminum 
antimony 
arsenic 
barium 
cadmium 
calcium 
chromium 
cobalt 
copper 
iron' 
lead 
magtiesium 
manganese 
mercury 
nickel 
potassium 
sodium 
thallium 
vanadium^ 
zinc 

Total 
Locations 
Sampled*'* 

iLocatlons Locations Maximum 
Detected over RL/MCL Detection 

Location of Aquifer/Unit 
Maximum of Maximum 
Detection Detectipn 

100, 

80' W 
70 

700 

1,000 

10 
2,000 

5 

100 

SURF 
44 
44 11 
44 18 
44 17 
44 

R11-4W UPRGV 
LF4-6 QUAT 

LF4-47 UPROV 
LF4-6 QUAT 

LF4-29 SURF 
44 
44 18 
43 
44 

LF4-30 QUAT 
LF4-6 QUAT 

LF4-44 SURF 
LF4BL1 BLUFF 

44 14.0 LF4-6 QUAT 
44 3.1 LSB14 SURF 
43 6:0 LF4-6 
44 21 

QUAT 
RI1-6W UPROV 

44 51.0 LF4-6 QUAT 

SURF 
4;9 J LF4-28 SURF 

LF4-28 SURF 
0 LSBll SURF 

9 1.6 J LSB5 SURF 
173,000 LF4-28 SURF 

12.3 LSB15 SURF 
6.1 J LSB13 SURF 

1,300 (2) 

15 W 

ethane 
ethene 
methane 
TOC 

I7;8 J LSB5 SURF 
9 77,600 LSBll SURF 

8.8 LSB14 SURF 
66,200 - LSB13 SURF 
1,410 LSB15 SURF 
1.0 LSB13 SURF 
143 LSB5 SURF 

99,200 LSB14 SURF 
255,000 LSB14 SURF 

LSB5: SURF 
3 25.6 J LSB13 SURF 

LSB15 SURF 

0,13 LF4-6 QUAT 
0.06 LF4-6 QUAT 

11 11 13:0 LF4-6 QUAT 
11 29.2 LF4-6 QUAT 

GA100539 
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Notes: 
"J" - estimated concentration. 

~,pg/L - micrograms per. liter. 
- mg/L - milligrams per liter. 
—:RL - Remedial Level. 
- MCL - Maximum Contaminant Level. 
" Shaded areas indicate concentrations exceeding the RL/MCL. 
*'* Ifnpt otherwise specified, RLs are equal to MCLs for Drinking Water (2009 Edition oftheDrinking Water Standards and 

Health Advisories). 
MCL Is the tap action level. 

*'* Value based on; the MCL of total Trihalomethanes (THMs). 
*'** Samples analyzed by Sirem Laboratory in Quelph, Canada for ethane, ethene, and methane and by Gulf Coast Analytical 

Laboratories in Baton Rouge, Louisiana for TOC in support of the MNA study. 
*'* LF4-17 is sanipled on^a biermial schedule and'waismot scheduledfor sampling in 2010. However, in support ofthe MNA 

study, the well was sampled, and the sample was analyzed for volatile organics using method SW8260. Thismethod did' 
not include cyclbhexane or methylcyclohexane in the analyte list. 

Hydrogeplogic units: 
SURF - Surflcial. 
QUAT - Quaternary Alluvium. 
UPROV r Upper Providence. 
BLUFF-Blufftown. 



Table No. 3-5 
Summary of Analyticai Results for LF04 Groundwater Monitoring Wells (2010) 

GWTS Annual iProgress Report (December 2009 - November 2010) 
Robins Air Force Base, Georgia 

Location ID 
Sample Date 

Hydrpgeologic Unit 
Screen 

Sample Type 

LF4-6 LF4-1I LFd^l?'" LF4-18 LF4-I9 
4/14/2010 4/15/2010 4/111/2010 4/15/2010 4/15/2010 

QUAT UPROV QUAT QUAT QUAT 
15 - 25 50 - 65 13 - 23 8-18 15 - 25 
NORM NORM NORM NORM NORM 

LF4-20 LF4-23 LF4-27 LF4-28 
4/lMOlO 4/15/2010 4/14/2010 4/14/2010 

SURF QUAT QUAT SURF 
3-8 17.5-27;S 211-31 3-8 

NORM NORM NORM NORM 

LF4-29 
4/15/2010 

SURF 
3-8 

NORM 

LF4-30 
4/14/2010 

QUAT 
18.5 - 28.5 

NORM 

LF4-42 
4/15/2010 
UPROV 
47-57 
NORM 

LF4-44 
4/14/2010 

SCRF 
3.5-8.5 
NORM 

LF4-46 LF4-47 LF4-48 LF4BL1 LF4BL2 
4/14/2010 4/15/2010 4/15/2010 4/16/2010 4/16/2010 
UPROV . UPROV UPROV BLUFF BLUFF 
21-26 22.5 - 2715 20 - 25 207 - 217 206 - 216 
NORM NORM NORM NORM NORM 

1,2-dichlorobenzene 600 490 • 0.'50 U 0.079 U 0.50U o;50U 0:50 0 _ 0.50IO 0.50.U 0:500 0.50'U 3.0 0:50 0 0:50 0 0.50 0 0:50 0 
l,2-<lichloroethBne 5 5.0 U 0:50 U 0.086 U 0.50U 0.50 U 0 50 0 0.500 0:500 0.500 0.500 0.50 0 0.500 ^50lJ J 0.92 0:50 0 0.50 0 5.0 0 0:50 0 

|l,3-<lichloroben2iene 1 21.03 0:50 U 0:099 U' 0.50:U 0;50U 0.500 0:50 0 •0.50 0 0.500 0.50'0 0:50 0 0.50U 1.6 0.50 0 050 0 0,500 5.0 0 0.50 0 
|li,4|^ichl6rDbenzene. 15 : 1 0.50U 0:12 U 0.50U 0:50 U 0:500 0:50 0 0.500 0.89 1.6: • 0.50.0 0.50'0 3.1 2.S 0:50 0 . b.5b 0 5.0 0' 0:50 0 
2-butanone (MBIC) 50.0 UJ 5:0 U 0:093 U 5:ou 5.0U 5:o:UJ 5,0 U 5.0 0 5.0 OJ 5.0 OJ 5:blO 5.00 5.0 0 5:0 0 5.0 0 5.00 50.0 0 5.0 0 
acetone 50:0UJ SOU 1.2 U 5:0;U 5.0U 5:0UJ 5.0 0 5,0 0 5.0 OJ 5.0 OJ 5:00 5:0 0 5.0 0 5.0 0 5.0 0 5.0 0 50.0 0 50 0 
benzene •5 1 1 0:50 U . 0.054 U 0:50 U 0.50U 0.500 0;50 0 .0.50 O: .0.500 0.50IO 0.300 0.500 2 0:50 0 1.7 5.0 0 0:50 0 
caibbii tetrachloride 5" ; 5:0 UJ. '0:50 U 0.15 U 0;50U 0:50U . 0.50!OJ 4.6 1.4 0:50 UJ 0.50 UJ_ 215 0.50U 0:50 0' •0:500 1 0.50U 5.0 0' 0.50 0 
chlorohenzene 100 ! L 4);50_U_ _ 0.027 U oTsou b.5bu 1.4 2.4 0 50 0 4.9 12.0 0.50'U 0.50 0 23.0 17,0 0.50 0 2.1 5.00 . 0:50 0 

Ichloroethane i| 5.0 U 0.50 U 0.35 U 050U 0.50 U 0.50U 0.5^0 0.50 0 0.50U 3.7 0:50:0 0.50'U 0.50 0 0.50 0 0 . 50 0 0.50 0 5.0 0 0 . 50 0 
chloroform 80^'' [ 5.0 U 0;50'U 0:057 U 0.50'U 0.50 U •0.50 0 0!50 0 0:50 0 0.500 0.50IU 416 0.50 0 b.^0^ : 0:500 0.5b 0 0.'500 5.0.0 0.50 01 
cIs-1,2-dichloipethejie 70 0:50 U 1.5 J 0.69 0.50U o:50'0 6.1 1.9 0.50U 0.500 0.5biO 0.300 o;50 0 1.2 i-7 0:50 0 5.0 0. 0:50 0 

Icyclohexane { 5.0 U 0.50U • N/A o.sou 0.50 U 0.50 O 0.50 0 0:50 0 0.50 0 . 0.50.U 0.50iU 0.50 0 1.4 o:50o 0:50 0 :0.50 0 5.0 0 0.50 0 
dichloromethane (methylene chloride) 5' 5.0 U 0.50U 0.33 U 0.50U 0.50 U 0,50 0 O.SOLT 0.50 0 0.50 0 0.500 0.50.0 0.500 0.50 0 0.50 0 0:50'OJ 0:50 0 0.50 0' 
ethylbenzene 700 ! 14.0 o:50 u 0.063.U 0:501U 0.50U 0.500 0:50 0 0.50 0' 0,50 0 0.500 0.50i0 0.50 0 050 0 0.50 0 0:50 0 .0:50 0 5.0 0: 0.50 0' 
isopropylbetiKne 5.0 U 0.50 U 0.035 U 0.50iU 0.50U 0.50 0 0:50 0 0:50 0 0.50 0 117 0.50 0 0.50U . 0.500 0.50U 0:50 0: 0:50 0 5:0 0 0:50 0 
metbylcyclbhexane 6.0 0:50 U N/A 0.50!U 0.500 0:500 0:50 0 0:50 0 0.50 0 0.50U 0.50U 0.500 2.4 o:5oo 0:50 0' 0.50 0 5:0 0 0.50 0 
tetrechloroethene 5 5.0 U 0.50 U 0;12 U 1.5 0.97 OJO/O 1.7 WSJWN 0.50 0 0.500 0.69 0.50 0 0.50 0 0.500 4.2 0:50 0 5.0 0, 0 50 0 
toluene :i,ooo 51.0 0.50 ll 0:059 0 0.501U 0.500 0.500 0.50 0 o;50 0 0.51 0.50U 0.50i0 0.50 0 0.'5b 0 0:500 0.50 0 0:50 0 5.00 . 0:50 0 
trans-1,2-dichloroethene 100 5.0 U 0.50 U 0.11 U 0.50U 0.500 0.50.0 0. 50 0 0:50 0 0.50U 0.50'0 0.500 0^50 0 0:50 0 0500 0.500 0:50 0 5.0 0 0. 50 0 
trichloroethehe . _ 5 _ 5.0U 0.5bU 4.7 3 1.8 2J 0.500 0.50 0 0.50'0 2.2 ,0.50 0 0:50 0 0.500 1 0.50 0' 5.00 0:50 0: 
yinyl.chloride 2 5.0U 0.50.U 0:093 U 0,50U OiSp'U 0 50 0 0.500 0:500 0.50U " 0. 50 0 0.50!U 0.50U 0.50 O 0.50 0 0.50 0 0. 50 0 5:bO 0:50 0 
xylenes 10.000 72.0 0:50.U 0050 U 0.50U b:50O 0.500 0:500 o:50 0 0.50 0 0.500 0.500 .0.50 0 0;50 O 0:50:0 0.50 0 0:50 0 5:0 0 0:50 0 

laluminum ^ | N/A . N/A N/A N/A N/A 200 0. N/A N/A 2000 2000 N/A N/A 2000 N/A N/A N/A N/A N/A 
antimony 6' : -N/A N/A - N/A. :N/A. . .N7A 60:0iU N/A N/A 4;93 60.0 0 N/A N/A 60:0 0 N/A N/A N/A N/A N/A 
arsenic 10 N/A N/A N/A N/A . N/A mmmm N/A N/A N/A N/A 733 N/A N/A N/A N/A N/A 
barium 2.000 N/A N/A N/A N/A ' N/A 1683 N/A N/A 481 633 N/A N/A 216 N/A N/A N/A N/A N/A 
cadmiiun 5 N/A N/A N/A N/A N/A 0.203 N/A N/A 5.0 0 5.0 0 N/A N/A 5.00 N/A •N/A N/A N/A N/A 

{calcium . j N/A N/A N/A N7A N/A 23i800 N/A N/A 173,000 146,000 N/A N/A 33300 N/A N/A N/A N/A N/A 
jchromium 100 ( N/A . , N/A N/A N/A N/A 0.703 N/A N/A 3.2 3 2.13 N/A • N/A 1.43 N/A N/A N/A N/A N/A 
{cobalt ( N/A N/A N/A. N/A N/A . 50.00 N/A N/A , 50.0 0 0.703 N/A N/A 50:0 0 N/A N/A N/A N/A N/A 
{copper ^ 1,300'" 1 N/A N/A :. N/A N/A N/A 25;0U N/A N/A 25.0 u; 25.0 0 N/A N/A 25.0 0 N/A N/A N/A N/A N/A 
{iron ( N/A . N/A N/A N/A WA 22,700 N/A N/A 74,900 66,800 N/A N/A 42300 N/A N/A N/A N/A N/A 
{lead' 15'" 1 N/A N/A N/A N/A N/A 3:0 0 N/A N/A 3.0 0' 3.00 N/A, N/A .3:00 N/A N/A N/A N/A N/A 
magnesium' N/A . N/A N/A N/A N/A 2,5603 N/A N/A 18300 17,100 N/A N/A 5,29b N/A N/A N/A • N/A N/A" 
maiiganese N/A N/A N/A N/A N/A 415 N/A N/A 343 275 . N/A N/A 752 N/A N/A , N/A N/A N/A 

{mercury 2 1 N/A N/A N/A N/A N/A 0:^0 N/A N/A 0.20 0 0.20 0 N/A N/A 0:20:0 N/A N/A N/A N/A N/A 
nickel , N/A N/A N/A N/A N/A 7;53 N/A . N/A- IL93 8.5 3 N/A N/A 2.23 N/A N/A N/A N/A N/A 
potassium' N/A N/A • N/A N/A N/A 3,750 3 N/A N/A 22,800 21300 N/A N/A 4,6403 ^ N/A N/A N/A , N/A N/A 
sodium N/A N/A N/A N/A N/A ll',000 N/A N/A 57,900 59300 N/A N/A 23003 N/A N/A N/A N/A N/A 

{thallium 2 1 N/A N/A N/A N/A N/A • 4,4 N/A T4/A N/A N/A N/A N/A N/A . N/A N/A 
vanadium .N/A . , N/A . N/A •N/A N/A 50.0 0 N/A N/A 50.0 0 50.0 0 N/A N/A 50:0i0 N/A N/A N/A N/A N/A 
zinc N/A N/A N/A . N/A N/A 10.03 N/A N/A 20 0 0 .20.0 0 N/A • N/A 20:00 N/A N/A N/A N/A N/A 

ethane 0.13 N/A 0.01 U' N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
ethene 0.06 N/A 0.01 U N/A N/A •N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 
methane 13.0 N/A 0.02 N/A N/A N/A N/A N/A _WA N/A N/A N/A N/A N/A N/A N/A N/A N/A. 
TOC 29.2 N/A 0.26U N/A N/A •N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 

GA100539 
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Table No. 3-5 
Summary of Analytical Results for LF04 Groundwater <IVIonitoring Wells (2010) 

GWTS Annual Progress Report (December 2009 - November 2010) 
Robins Air Force Base, Georgia 

Location ID 
Samplc'Date 

Hydrogeolbgic Unit 
Screen 

Sample Type 

LF4PR1 
4/1S/20I0 
LPROV 
130- 140 
NORM 

LF4PR2 
4/14/2010 
LPROV 
125- 135 
NORM 

LF4PR3 
4/14/2010 
UPROV 
60-70 
NORM 

LF4PR4 LF4WP1 
4/15/2010 4/lSnOlO 
UPROV PC 
60 - 70 4.6 - 7.1 
NORM NORM 

LF4WP7 LF4WP8 LF4WP9 LF4WP10 LF4WP11 LF4WP12 LSB5 LSBll 
4/16/2010 4/15/2010 4/15/2010 4/16/2010 4/16/2010 4/16/2010 4/14/2010 4/15/2010 

QUAT QUAT QUAT QUAT QUAT QUAT SURF SURF 
11.1-13.6 12.2-17.2 9.1-14.1 11.7-16.7 11.4-16.4 12-17 6-16 6.5-16.5 

NORM NORM NORM NORM NORM NORM NORM NORM 

LSB13 LSB14 
4/15/2010 4/15/2010 

SURF SURF 
7-17 7-17 

NORM NORM 

LSB15 RI1-2W RI1-4W 
4/14/2010 4/15^010 4/15/2010 

SURF UPROV UPROV 
7-17 40 - 50 40 - 50 

NORM NORM NORM 

ll,2-dlchloroethane 5 0.50 U 0.50^U 0.50 U 0:50 U 2.5 U 0.50U 0.50iU 0.501U " 0.50 U 0.501U 0.50U 0.50 U 0.50U 030 U " 2.5y;il 0.50 U 63OTJ 0.50.U 
11,3-dich|orpbenzene 1 0.50 U 0.50iU 030 U .0.50 U 2.5 U . 0.50U o.50iy 0.50'U 0.50'U 030'U 0.50U 1.0 0/53 '0.50U 2.5 U 0.50:U o:50.u 0.50!U 
11,4-<llchlorobenzsne 75 1 0.50 a5M ^50 U 0.50 U S.8 0.50U 0.50 U o.5oy 0.50U 0.50iU 0.50'U 18.0 7.6 6.1 1.8 3 6.1 0.50U O.SOU 
2-butanoiie (MEK) 5 ,0 U 5;0iU 5.0 U 5.0 U 25.0 U 5.0 U 5.0'y 5,0'U 5;oy 5.0'U" 5.6 U 4.2 3 5:0U you 25.0 U 5;0iU 5:0U 5:0U 
acetone 5;0U 5.0:11 - 5.0 U 5:0 U; 25 0 U 5.0 U . 5.0'U 5.0 U 5.0 U 5.0 U joy 5.0'U 5:0U 5:0.U 25:OU 5.0!U 5:0iU 9.0 

Ibenzene 5 0.50U 0.50 U. 0.50 U 0. 50 U 0.50 U 2.0 0.50U 0.50U 0.50'U . 0.50 U 0.501U 0.50:U 
caitMn tetrachloride S 0,50U 0:50 U 0 50U 0.87 2.5 U 3.0 0.50'U • 0.50U L4 0.63 0.50 U 0.50U 0.50U 2:5 U 0:50'U 1.2 035 

Ichlorobeiizene 100 0.50U : 0.567U L7 0:50 U 0.50 U 24.0 0.50 U 0.50U 0.50'U . 0.50 U 95:0 25.0 0.50U O.SOU 
Ichloroethane 0.50U 0.50U 0.50 U •o;50 u 2.5 U 0.50 y 0-5O y P:.50y 0.50 U 0.50U 0.50 U 0:50 y 0.50U 0.50 U 23 U 0.50:U 0.50;U 0.50U 
chloroform 80*" 0.50 U 0.50U 0.50 U 0.50 U 2.5 U 0.50 U 0.50U 0.50U 0.50:U 0.50 U O.50 U 0.5O U P:50y 030 y 25 U 0.50:U 0.50iU 0.50.U 
cis- i ,2-dk:hIoroethene 70 0.50 U 0.50 UJ 0:50 U 0.50 U 2.5 U 3.7 1.4 12.0 0:50 UJ 4:6 0.50 UJ 0.50 U 0.501U 0.50U 2:5 U 0.50'U' 0.50:U a65 

Icyclohexane _ ^ _ a50U asou HBou ^ a'5ou 2.5 U 0.50 U 0.50 U 0.50 U 0.50'U 0.50 U . 0.50 y 0:50 U 0.50 U 0:50U 2:5 U 0:50iU 0.50'U 0.50'U 
dichloFomethane (methylene chloride) 5 0.50IUJ 0.50:U 0.50 U 0.50 UJ 3.5 U 0:50 U OJO:U_ 0.50 UJ 0.50 U 0:50U o.'5o y .0.50 U 0:50:U 0:50 U 3.53 0.50 U 0.50UJ 0:50 UJ 
ethylbenzene 700 0.50 U 0.50U 0.50 U o:50u 1;7J 0.50 U 0.50 U 0.50U 0:50U 0.50U 0.50 UJ ^50U 0 50 U 6.30'U 2,23 0.50:U 0.50U O.SOU 
isopropylbenzene 0.50:U 0.50U 0.50 U 0:50 U 0.99J 0.50 U 0.50U 0.50U 0.50 U 0.50U o:50'UJ 1.7 1.5 1.8 3.1 1.4 OSOlU O.SOU 
niethylcyclohexane P.50U 0.50U 0.50 U 0:50 U 1.5 J 0.50 U 0.50U 0.50 U 0.50 U 0.50.U 030 U 0:50 U 1.0 0:50 U 2:5 y 0.50'U 0.50'U 0.50 U 
tetrachloroethene 5 0.50'U 0.50'U 0.50 U 0.62 2.5 U i IS i 0. 50 U 2.8 1.7 3 0.50 U 0.50'U 0.50U 23 U 0.50U i 4.7 
toluene 1,000 0.50U 0.50U O.50U o:50u 1.43 0.50 U 0.50 U 0,50U 030 y 0.50 y Q:50JJJ 67^0 0.33 3 0.5O.U 7.2 0.30U 0.50U 0.50'U 
trans-1,2-dichloroethene 100 0.50 U 0.'50UJ 0.50 U 0.50 U 2.5 U 0.50 U 0.50U 0.58 0:50 UJ 0.50 U 0.50UJ 0.50 U o:50U o.5oy 2:5 u_ 0.30 y asO'U O.SO'U 
trichloroethene 5 0.50:U 0.50 U 0.50 U 2,3 2.5 U ^ mm»m [ 0.50U i\^::;i4« 1 3.93 0:50 U o:50'U 0:50U 2.5U 0.50:U 1 2.4 
vinyl chloride 2 0.50U 0.50U 0:50 u 0 50 U:, 2.5 U 0.50 lii 0.50U 0.50U 0.50U 0.50.U 0.30 U 0:50 u 0:50U 0.50 U 2.5 U o.5o:u 0.50'U O.SO'U 

aluminum N/A hi/A 'N/A N/A N/A N/A N/A N/A N/A N/A N/A 373 200 U 36.03 31.43 1143 N/A N/A 

antimony 6 N/A N/A .. N/A N/A N/A. •'N/A N/A N/A N/A N/A N/A 60:0 U ' 60.0'U 60:0;U 60:0'U 6o;ou N/A N/A : 

arsenic ilO N/A N/A N/A • N/A N/A N/A N/A N/A N/A N/A N/A io:ou 6.93 'I0:0'U N/A N/A 1 

barium 2i000 N/A N/A ,N/A N/A N/A N/A N/A N/A N/A N/A N/A 1,060 1320 850 773 284 ' N/ A N/A i 

cadmium 5 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 1.63 SOU OJ03 1J3 0.703 N/A N/A ! 

calcium N/A N/A N/A N/A N/A N/A 'N/A •N/A N/A N/A N/A 70,600 168:000 136,000 146,000 63,400 N/A N/A i 

chromiiim 100 .. N/A N/A N/A . N/A N/A N/A N/A N/A N/A N/A N/A 7.03 3.63 9.53 7.63 12J N/A N/A ' 

cobalt N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 3,5 3 1.5 3 6.13 2.2 3 50.0'U N/A N/A 

copper 1,300'" N/A N/A N/A N/A N/A N/A N/A N/A- N/A ;N/A N/A 17.83 25:0iU 15.63 10.7 3 25.0 y N/A N/A ; 

iron 1 -N/A N/A :N/A N/A _ N/A N/A N/A N/A 'N/A 'N/A N/A 57,700 77;600 39J00 32,300 68,300: N/A • N/A:_. , 

lead 15'" N/A N/A. N/A N/A N/A N/A N/A N/A N/A N/A N/A 3iO'U 2.9 3 2:13 8:8 4.2 N/A N/A i 

magnesium 1 N/A - N/A N/A N/A N/A • N/A N/A N/A N/A N/A ..N/A 62;200 24,600 66,200 49,200 13300 N/A •N/A ! 

manganese N/A N/A N/A. N/A N/A N/A N/A •N/A 'N/A N/A N/A 222 373 180 92.7 1,410 N/A 'N/A 

mercury 2 N/A N/A N/A N/A "N/A N/A N/A N/A- iN/A N/A N/A 0.20U 0.20'U 1:0 0.20'U 0.20U N/A N/A 

nickel N/A N/A • N/A N/A N/A N/A N/A 'N/A' ' N/A' N/A • N/A 143 67.7 76.1 99.6 20J3 N/A N/A 

potassium. ' : N/A N/A N/A N/A N/A N/A N/A N/A .'N/A N/A N/A 64;500 45,600^ _ 72,900 99U00 16,^: N/A 'N/A 

sodium 1 N/A 7N/A N/A N/A N/A N/A N/A.. N/A N/A N/A N/A. 170,000 26:800 1203)00 255,000 45300 N/A N/A 

thallium - .2 N/A N/A N/A N/A N/A N/A N/A N/A iN/A N/A- N/A N/A N/A 

vanadium N/A 'N/A N/A N/A N/A . N/A N/A N/A N/A N/A N/A 16.2 3 50.0 U 25.6 3 23.8 3 50:0'U N/A N/A 

rinc N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 123 5.4 3 86.8 113 274 N/A N/A 

ethane N/A N/A N/A 
ethene N/A N/A N/A N/A N/A 0.01 U N/A •o:oi u •0 01 u N/A N/A N/A N/A N/A N/A N/A N/A N/A 
methane N/A N/A N/A N/A N/A 0.02 N/A 031 ao2 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
TOG N/A N/A N/A N/A N/A N/A I.OU 1.0 U N/A N/A N/A N/A N/A N/A N/A •N/A N/A 
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Table No. 3-5 
Summary of Analytical Results for LF04 Groundwater Monitoring Wells (2010) 

GWTS Annual ProgrMS Report'(December 2009- November 2010) 
Robins Air Force Base, Georgia 

aluminum 
antimony 
arsenic 10. 
barium 2.000 
cadmiuiii 
calcium 
chromium- 100 
cobalt 

£2EEEL 1,300'" 

lead !5'' 
magnesium 
manganese 
mercury .2 
nickel 
potassium 
sodium 
thallium 
vanadium 

N/A N/A N/A N/A N/A N/A N/A 
N/A • N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A. N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
•N/A , N/A N/A N/A N/A •N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A •N/A. N/A N/A 
N/A N/A N/A - N/A . N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A - N/A 
N/A N/A N/A N/A- N/A N/A. N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 
N/A N/A N/A N/A N/A N/A N/A 

ethane 
ethene 
methane 
TOG 

N/A 

N/A 

N/A 

N/A 

N/A 

0.01 U 

N/A 

0,01.u 

N/A 

0.01 u 

N/A 

0.01 u 

N/A 

0.01 u 
N/A N/A 0.01'U 0.01 U o.oru 0.01 u 0:01 U 
N/A N/A 0.17 0.07 OJI 0.04 0.02 
N/A N/A 2;0!U l.OU 1.6 l.OU 2.2 

Location ID Ril-6W R11-7W RWl'" RW2'" RW3'" RW4'" RW5'" RW6'" 
SampleiDate 4/ISaOlO 4^60010 4/14/2010 4/14/2010 4/14/2010 4/14/2010 4/14/2010 4/14/2010 

Hydrogeologic Unit UPROV UPROV QUAT QUAT QUAT QUAT QUAT QUAT 
Screen 14.1-23.7 26.2-35.8 22J-32.5 19.8-29J 17.8-22.8 22:5 - 27J 16-26 20-30 

Sample Type 
RL/MCL*" 

NORM NORM NORM NORM NORM NORM NORM NORM 

mm^m 
1,2^ichlorobenzene 600 0:50 U 0:50 u 0:50U 0.50;U 0:50 U 0:50;U 0. 50 U 0. 50 U 
1.2-dichloroetbane 5 " ^ 0:50'U 0.50 u 0.50U 0:50 U 0.50 U 0.50;U 0:50 U 0.50 U 

|l.3-dichlbrbbenzene { 0.'50U o:50 u 0.50U 0:50U 0:50 U 0.50IU 0.50 U 0. 50 U 
11,4Klichlarabenzene 75 1 0:50 U .0.50 U 0.50 U 0.50.U 0.50 U 0.50iU 0i50U 0:50U 
2-butanone (MEK) 5:0U 5:0 U 5:0iUJ^ 5;0U 5:0 UJ 5.0'U . 5.0 U 5:0 U 
acetone SOU 5 0 U 5:0UJ 5:ou 5:0UJ S.OiUJ 5.0 U 5,0 U 
benzene 5 0:50 u 0.50U .0:50U 0:50U 0:50 U 0.50!U 0:50 U 0.50 U. 
caHrauitetiBchlbride 5 3.7 4.0 0.66 J 0.50U 0.85 J • 3.1. i 4.0 
chloibbenzeue 100 0.50 U 0.50 U 0 50U 0.50 U 3.1 0.50U 0.50 U 0.50 U 

Ichloroethane I .0.50 U 0^50 U •0:50iU OSOU 0, 50 U 0.50iU 0.50 U 0:50 U 
chloroform 80'" 050 U OT50U 0.50U 0.50 U 0.50 U 0.50IU 0:50 U 0.50 U 
cis^ 1.2HlichIoroethene 70 0.4IJ 1.4 1.9 o;50u 17.0 2:8 0.50 U ft71 

Icyclohexane | 0.50 U 0.50 U 0.50U 0:50 U 0:50 U 0.50:11 0. 50 U •0.50 U 
Idichlorpmethane (methylene chloride) 5 0:50 U 0.50UJ 0.50 U 0.50 U 0: 50 U 0.50iU 0.50 U 0.50 U 
lethylbenzene 700 10:50 U 0;50U 0:50 U 0:50.U 0:50 U 0.50iU 0.50 U 0:50 U 
tsopropylbeiizene 0:50U o:5pu 0:500 o;5oU 0.50 Ui 0.5043 0.50 U 0:50 U 
methylcyclohexane ]0.50 U 0.50iUJ o:50U 0.50'U 0.50 U 0:50U 0f50 U 0.50 U 
tetrachloroethene 5 i 4 J IJ 0.50 U IJ a87 
toluene 1.000 0.50U 0:50 U 0.50U 0.500 0:50 U 0.50iU 0:50 U 0:50 U 
trans-1.2Tdichloroethene 100 0.50.U 0.50U 0.50U 0.50 U 0.50 U 0.50IU 0.50 U U5oy 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

.N/A 
N/A 
N/A 

0.01 u 
0.01 u 
0.02 
l.OU 

Notes: 
"J" - estimated concentration. 
'U*-not detected (reported at detection limit). 
'UJ" - not detected (estimated detection limit). 

-r pg/L - micrograms per liter. 

- mg/L T milligrams per liter: 
- RL - Remedial Level 
- MCL • Maximum Contaminant Level! 
- N/A indicates parameternot analyzed and/or value not available. 
- Bolded values indicate detections. 

Shaded areas'indicate concentrations at or exceeding the RL/MCL. 
Screened intervals are given in feet below ground surface. 

If not otherwise specified, RLs are equal to MCLs for Drinking Water (2009 Edition of the Drinkiiig Water Standards andHealth Advisoiies). 
RWl through RW6 analytical results are included in this table since they were used for monitoring purposes only during this reporting period. 
MCL is the tap action level. 
Value based on the MCL of total Trihalomcthanes (THMs). 
LF4-I7 is sampled on a biennial schedule and was not Khcdulcd for sampling in 2010. However, in support of the MNA study, the well was sampled, and the sample was 
analyzed for volatile organics using method SW8260 

Samples analyzed by Sirem Laboratory in Guelph. Canada for ethane, ethene, and tnethane and by Gulf Coast Analytical Laboratories in 
BatonRouge, Louisiana for TOC in support of the MNA study. 

Hydrogeologic units: 
SURF-Surficial. , 
PC- Peat/Clay. 
QUAT - Quaternary Alluviuth. 
UPROV - Upper Providence. 
LPROV - Lower Providence; 
BLUFF-Bluifftown. 

Sample type: 
NORM - Nonna]. 
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Table No. 3-6 
Summary of Contaminant-Specific Mass Removal Estimates for Entire LF04 Groundwater Recovery System 

GWTS Annual Progress Report (December 2009 - November 2010) 
Robins Air Force Base, Georgia 

1,2-dichlorobenzene 1,4-dichlorobenzene Benzene Chlorobenzene Cis-l,2-dichloroethene PCE TCE Vinyl Chloride Total Organics 
Total Annual Average Mass Average Mass Average Mass Average Mass Average Mass Average Mass Average Mass Average Mass Average Mass 

Reporting Period Flow Removed Removed Removed Removed Removed Removed Removed Removed Removed 
flbs) Obs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 

Dec 2009-Nov 2010 - — — 
Dec 2008-Nov 2009 ~ — - - — — — — — — 
Dec 2007 - Nov 2008 ~ — - - — — — — — — 
Dec 2006 - Nov 2007 7,306,335 0.0 0.0 0.0 0.0 0.4 0.4 1.8 0.0 2.6 
Dec 2005 - Nov 2006 49,680,720 0.0 0.0 0.0 0.3 3.1 4.0 15.1 0,2 22.7 
Dec 2004 - Nov 2005 48,608,086 0.0 0.0 0.0 0.3 2.5 5.0 15.5 0.2 23.4 
Dec 2003 - Nov 2004 46,104,333 0.0 0.0 0.2 0.2 2.8 4.7 16.3 0.0 24.2 
Dec 2002-Nov2003 52,241,457 0.0 0.0 0.3 0.3 3.2 6.4 26.8 0.0 37.0 
Dec 2001 - Nov 2002 50,402,798 0.0 0.0 0.5 0.8 3.1 5.9 44.0 0.0 54.2 
Dec 2000 - Nov 2001 60,627,236 0.0 0.1 0.6 1.7 2.1 6.9 40.7 0.0 52.0 
Dec 1999-Nov 2000 61,265,292 0.0 0.1 2.3 1.9 3.7 5.9 53.4 0.0 67.4 
Dec 1998 - Nov 1999 72,844,348 0.0 0.0 0.4 0.7 2.5 7.7 44.6 0.2 56.1 
Oct 1997 - Nov 1998 76,681,957 0.0 0.2 0.2 0.7 2.8 12.6 65.5 0.2 82.3 

Overall 525,762,562 0.0 0.4 4.4 6.8 26.3 59.5 323.7 0.7 421.9 

Notes: 
Mgal - Million gallons. 
— Pump not operational in the given period of time. 

The sum of the masses of the individual reporting periods may not be equal to the overall mass due to rounding. 
Historical flows and mass removal estimates do not include any contribution associated with the LF04 leachate 
collection system (i.e., toe drain pumps). 

90 

BO 

70 

60 

50 

40 

30 

20 

10 • 

Historical Mass Removal Estimates for LF04 Remedial System 
(Ail Groundwater Extraction Wells) 

• Vinyl Chloride 
• TOE 
aBenzene 
a 1,2-dlchlorobenzene 
—Total Annual Flow (Mgal) 

(Ttie left y-scale should be used with the bats and the right y-scale 
with the line.) 
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11,4-dichlorobenzene 
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(3) RWl through RW6 began pumping in October 1997. 
RWl was shut down, with regulatory approval, on 11 February 1999. RWl was temporarily reactivated from 
24 February 2005 to 1 June 2005 and from 12 January 2006 to 6 September 2006. 

450 

RW2, RW3, and RW6 were shut down, with regulatory approval, on 14 May 2002. 
RW4 and RW5 were shut down, with regulatory approval, on 1 February 2007. 

Cumulative Historical Mass Removal Estimates for LF04 Remedial System 
(All Groundwater Extraction Weils) 
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Table No. 3-7 
Summary of Total Organics Mass Removal Rates for LF04 Groundwater Recovery System Components 

GWTS Annual Progress Report (December 2009 - November 2010) 
Robins Air Force Base, Georgia 

RWl'"-'" RW2'"-'" RW3<»»V(3) RW4'"-'" RW5'"-'" RW6'"-'" LF04 AREA TOTAL 

Total Total Organics Total Total Organics Total Total Organics Total Total Organics Total Total Organics Total Total Organics Total Total Organics 

Reporting Period 
Organics Annual Removal Organics Annual Removal Organics Annual Removal Organics Annual Removal Organics Annual Removal Organics Annual Removal Organics Annual Removal 

Reporting Period Removed Flow Rate Removed Flow Rate Removed Flow Rate Removed Flow Rate Removed Flow Rate Removed Flow Rate Removed Flow Rate 

(lbs) (gal) (Ibs/Mgal) (lbs) (gal) (Ibs/Mgal) (lbs) (gal) (Ibs/Mgal) (lbs) (gal) (Ibs/Mgal) (lbs) (gal) (Ibs/Mgal) (lbs) (gal) flbs/Mgal) (lbs) (gal) (Ibs/Mgal) 

Dec 2009 - Nov 2010 — __ — __ __ __ .. __ __ „ — — — — — — 
Dec 2008 - Nov 2009 __ __ __ __ __ __ __ __ __ __ __ __ — — __ 
Dec 2007 - Nov 2008 — — - __ __ __ __ .. __ __ __ __ „ __ __ __ — __ — 
Dec 2006 - Nov 2007 — — — — — 2.4 4,320,973 0.6 0.2 2,985,362 0.1 — — — 2.6 7,306,335 0.4 
Dec 2005 - Nov 2006 1.2 8,269,204 0.1 __ __ 19.7 25,746,096 0.8 1.7 15,665,421 0.1 — — — 22.7 49,680,720 0.5 
Dec 2004 - Nov 2005 0.9 3.842,203 0.2 _ 19.9 24,173,115 0.8 2.7 20,592,768 0.1 .. .. 23.4 48,608,086 0.5 
Dec 2003 - Nov 2004 — — — __ __ 20.7 27,433,472 0.8 3.5 18,670,862 0.2 — — — 24.2 46,104,333 0.5 
Dec 2002 - Nov 2003 __ __ _ __ __ __ __ „ 30.5 27,822,552 1.1 6.5 24,418,905 0.3 __ __ 37.0 52,241,457 0.7 
Dec 2001 - Nov 2002 — — - 0.9 4,432,142 0.2 1.6 5,781,913 0.3 23.8 15,900,186 1.5 26.0 18,555,348 1.4 1.9 5,733,209 0.3 54.2 50,402,798 1.1 

1 Dec 2000 - Nov 2001 — — — 1.9 9,175,057 0.2 3.4 13,239,577 0.3 19.4 14,119,760 1.4 21.5 11,132,467 1.9 5.9 12,960,375 0.5 52.0 60,627,236 0.9 

1 Dec 1999 - Nov 2000 __ __ __ 1.3 9,640,637 0.1 2.7 13,402,874 0.2 11.8 13,686,912 0.9 42.3 12,087,731 3.5 9.3 12,447,138 0.7 67.4 61,265,292 1.1 
Dec 1998 - Nov 1999 0.2 1,671,814 0.1 0.9 9,332,193 0.1 3.9 15,415,229 0.3 20.9 18,330,058 1.1 11.4 13,881,084 0.8 18.8 14,213,970 1.3 56.1 72,844,348 0.8 
Oct 1997 - Nov 1998 1.2 8,991,794 0.1 l.g 9,109,819 0.2 4.5 16,918,510 0.3 29.6 16,874,663 1.8 19.4 12,225,317 1.6 25.8 12,561,854 2.1 82.3 76,681,957 1.1 

Overall'" 3.6 22,775,014 0.2 6.8 41,689,848 0.2 16.0 64,758,103 0.2 198.6 188,407,787 l.I 135.2 150,215,264 0.9 61.6 57,916,546 1.1 421.9 525,762,562 0.8 

Notes: 
Mgal - Million gallons. 

— Pump not operational in the given period of time. 
(I) RWl through RW6 began pumping in October 1997. 

RW1 was shut down, with regulatoiy approval, «i 11 Febniaiy 1999. RW1 was temporarily reactivated flom 24 Febniaiy 2005 to 1 June 2005 and 
from 12 January 2006 to 6 September 2006. 

Total Organics Removed from RW Series Wells (Oct 1997 - Nov 2010) 
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RW2, RW3, and RW6 were shut down, with regulatory approval, on 14 May 2002. 
RW4 and RW5 were shut down, with regulatory approval, on 1 February 2007. 
The sum of the masses of the individual reporting periods may not be equal to the ovoall mass due to rounding. 
Historical flows and mass tonoval estimates do not include any contribution associated with the LF04 leachate collection system (i.e., toe drain pumps). 

Organics Removal Rate for RW Series Wells (Oct 1997 - Nov 2010) 
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Table No. 3-8 
Summary of Geochemical Parameters and Chlorinated Ethenes in Groundwater at LF04 

GWTS Annual Progress Report (December 2009 - :NoVember 2010) 
Robins Air Force Base, Georgia 

Notes: 
Data qualiflers: 

"J" - estimated concentration. 
"U" - not detected!(reported at detection ilimit). 
"UJ" - not detected (estimated detection limit). 

- "C - degree Celsius. 
- mg/L r milligrams per liter. 
- mV-millivolt. 
~ s;U: - standard unit. 
r-gg/L- micrograms per liter. 
~ MCL- Maximum Contaminant Level. 
- Bolded values indicate detections. 
~ Shaded areas indicate concentrations exceeding the MCL. 
''' Measured during the hasewide sampling event in April 2010. 

Samples'analyzedihy Siiem Laboratory in Guelph, Canada forethane, ethene.andmethaneiand'by Gulf Coast Analytical Laboratories in Baton Rouge, Loiiisiana for TOC in support ofthe MNA shidy: 
''' 'Tavorable" conditions tiend'tb support reductive dechlorination. 

Chlorinated ethene concentrations were obtained.from'groundwater.samples collected during the basewide sampling event in April 20l0:and!analyzed by Gulf Coast AnalyticaliLabofatories: 
'''<IMection<of degradation productSi(i.e., cis-l,2r/trans-l,2-dichlbroethene, vinyl chlofide, andiethene) of PCE and tCE indicates:reductive dechlorination is occurring. Detected values for these are necessary to support reductive dechlorination of parent 

compounds through biodegradation, 
LF4-I7 is sampled on a biennial schedule and was not scheduled for sarnpling in.20IO. However, in support of the MNA study, the well was sampled, and the sample was analyzed for volatile organics using method SW8260. 

GAI00539 
2010.3-8-Geocliemical Paramrters.xlsx 
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Annual Progress Report for the Groundwater Treatment System 
December 2009 - November 2010 

10:0 GWTS - OVERALL SUMMARY AND CONCLUSIONS 

This section summarizes the overall' G WTS performance and related conclusions from a holistic 
point of view. The operational data and performance evaluations for individual components of 
the GWTS (i.C;, six restoration sites and the GWTP) discussed'in earlier sections are collectively 

presented and an%zed in this section to evaluate the GWTS performance in its entirety. 
Detailed conclusions and recommendations pertaining to specific restoration sites are presented 
in previous sections of this report. 

10:1 REVIEW OF OVERALL GWTS FLOW TOTALS 

Table lO-l A provides a chronological summary, both in tabular and graphical form, of monthly 
flow totals for the entire GWTS, including flows from the groundwater remediation systems 
associated with each site and total influent flows to the GWTP. As shown In Taible 10-1 A, 
approximately 323 million gallons of groundwater from the GWTS restoration sites (i.e., OT20, 

LF03, OTIT, OT37 and OT4il) were pumped to the GWTP. The GWTP corrected influent 
volume for the same .period was roughly 328 million gallons. The difference between the GWTS 
and GWTP flow totals is probably attributable to the unmetered flow to the GWTP from the 
LF04 decon pad; AS/SVE condensate tanks, and the tanker iinloading pad located at the G WTP 
and.to variations in metering calibration. During this reporting period, approximately 81t percent 
of the flow was from groundwater systems associated with Qt20 (51 percent)! and 0T17 (30 
percent). Table 10-IB provides a chronological summary, both in tabular and jgraphical form, of 
historical annual flow totals. As shown on this table^ an estimated 3.2 billion gallons of 
groundwater have been extracted and treated since the system began operating in 1997. 

10.2 OVERALL GWTS MASS REMOVAL TOTALS 

Table 10-2 summarizes the total organics mass removed from groundwater extracted during this 
reporting period. As shown in' Table liO-2, 2,826 lbs of total organics mass were removed from 
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the GWTS sites. Approximately 97 percent of the estimated total organics mass removed was 

from the systems associated with LF03 (77 percent), OT17 (13 percent), and OT20 (7 percent). 

A graphical presentation of mass removal and flow contributions from the GWTS sites is also 
presented in Table 10-2. • 

As shown in Table 10-2, in terms of mass removal efficiency, LF03 is, by far, the most efficient 
system with a removal efficiency of approximately 93.4 Ibs/Mgal. The mass removal efficiency 

for 0T17 is the second highest among the remaining sites at 3.8 Ibs/Mgal. Roughly 66 percent 
' '' 

of the LF03 mass removal can be attributed to the leachate collection wells. However, even with 
the leachate collection wells excluded, the remedial system at LF03 still provides the highest 
mass removal efficiency (32.7 Ibs/Mgal) among the GWTS sites. 

Historic mass removal estimates for groundwater extracted from the entire GWTS are 
summarized' in Tables 10-3 and 10-4. Since, the start of the GWTS operation, an estimated 
31,493 lbs of total organics mass has been removed. Approximately 46 .percent of the total 
organics mass removed since startup of the'GWTS has been comprised of TCE (14^604 lbs). 
The total organics mass removed during this reporting period is approximately 14 percent (459 
lbs) lower than that for the previous reporting period (2,826 lbs in 2009/2010 versus 3,285 lbs in 
2008/2009. Given that the flow from the GWTS sites.decreased less than two percent during this 

reporting period, the 14 percent decrease in mass removed is attributable to the decreasing 

contaminant concentrations at the restoration sites. 

In addition to the mass removed by the groundwater extraction systems at each of the GWTS 

sites, the AS/SVE system at OT20j the SVE and gas collection Systems at LF03, and the SVE 

system at 0Tli7 also remove a significant quantity of contaminant mass. Af OT20, a total of 59 
lbs of TCE and'491 lbs of total VOCs were removed during this reporting period by the AS/SVE 

system. Historically, the AS/SVE system at OT20 has removed 827 lbs of TCE and 41,473 lbs 

of total VOCs. At LF03, a total of 19,256 lbs of organics was removed during this reporting 

GAI00539 DRAFTFINAL20ll0308.doc 10-2 March20II 



Anmiai Progress Report for theGroundwater Treatment System 
• December 2009 - November 2010 

period from the SVE and landfill gas collection systems. Of this mass, more than 92 percent was 
methane (17,712 lbs), with VOCs making up the remainder (1,544 lbs). Historically, the LF03 

SVE and landfill gais Collection systems have removed more than 127,498 lbs of organics, of 
which more than 96 percent was methane 022,270 lbs) and the remainder was VOGs (5,278 
lbs). At 0T17, it is estimated that the SVE system removed 117 lbs of TCE during the current 
reporting period. Historically, it is estimated that approximately 3,814 lbs of TCE has been 
removed by the 0T17 SVE system. 

10.3 COMPARISON OF GWTS VERSUS GWTP MASS REMOVAL TOTALS 

In preparation of this report, mass removal estimates were calculated independently for both the 
GWTS sites and the GWTP: The mass removal estimates for each of the GWTS sites were 
calculated based on the flow and concentration data collected at each site. The mass removal 
estimates from each site were then summed to calculate the mass removal for the G-WTS sites 

combined. It is noteworthy that, for this reporting period, the concentration data at the GWTS 
sites were typically based on samples collected: (i) once during the reporting period at the OT20, 
OT37, and 0T41 groundwater extraetion wells; (ii) two times during the reporting period at the 
OT17 groundwater extraction wells; and (iii) one to four times during the reporting period at the 
LF03 groundwater extraction, leachate collection, and dual-phase welis and the interceptor 
trench and the leachate transfer station. 

Mass removal estimates for the GWTP were calculated based on the flow and concentration data 

collected' at the plant. The combined influent to the GWTP was sampled^ twice a month during 
the entire reporting period, and these data Were used to calculate the monthly mass removal 
totals. The monthly mass removal totalis were later combined to establish the annual totals for 
the plant. The major difference in calculating the mass removal estimates for the GWTS sites 

and the GWTP is the frequency of the samples collected. 
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A comparison of the estimated total organics removed from the GWTS sites (as summarized in 
Table 10-4) to the GWTP (as summarized in Table 9-5) reveals that there are typically minor 
discrepancies (i.e., generally on the order of ±ten percent) in estimated total organics from year 
to year, until the reporting period of December 2004 to November 2005. Since then, the 

discrepancy between the mass removed by the GWTS and the mass removed by the GWTP has 
become more pronounced. During this reporting period, this discrepancy was 37 percent of the 
GWTS total or 1,041 lbs (total mass removal estimates for the GWTS and GWTP are 2,826 and 

1,784 lbs, respectively). 

One of the contributing factors to this discrepancy is the carbon pretreatmeht units at LF03. A 

carbon unit, installed in December 2002, treats leachate collected from the LF03 leachate 
colliection wells prior to its entrance into the force main. A second unit, which became 
operational in July 2009, treats extracted groundwater collected from LF3EW7A and LF3EWliO 
prior to its entrance into the force main. These systems (each consisting of two carbon vessels in 

a lead and lag configuration, associated valves, and plumbing) were installed to prevent oil and 
grease compounds from intierfering with the UV-Ox system operating at the GWTP. Because the 

units remove a substantial amount of the organic mass collected from these weUs, the mass 
contribution from the Wells with pretreated' leachate or groundwater to the GWTP is relatively 

small. As.;discussed in 5.2.1, during this reporting iperjod, the carbon in the pretreatment unit 
associatedi with the leachate collection wells was changed four times; and therefore; it iis likely 

that minimal breakthrough of contaminants occurred-

Furthermore, as part of the routine O&M efforts, the LF03 transfer station sump was cleaned out 

several times during this reporting period [i.e., in January and July (twice) 2010]. These 

cleanout efforts resulted in removal of 765 gallonis of concentrated leachate, which corresponds 
to approximately 596 lbs of contaminant mass removal, for off-site disposal. This mass was not 

captured by the pretreatment carbon units at EF03 or by the GWTP. 
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The removal of contamihant mass by the LF03 pretreatment units and the sump cleanout efforts 
resulted in less contaminant mass reporting to the GWTP. While this observation explains the 

discrepancy between the mass removed from the GWTP versus the mass removed frorn the 
GWTS, this discrepancy has no impact on the system performance; it simply highlights, to some 

degree, where the contaminants are treated. Ultimately, the leachate collected at LF03 is first 
pretreated and then further treated at the GWTP prior to discharge, in compliance with NPDES 
discharge limits, while small amounts are occaisionally pumped from the wet vvell and separately 
handlied as hazardous waste through Building 359. 

10.4 CONCLUSIONS AND REGOMMENDATIONS 

Figure 10-1 preisents an overview of the December 2009 through Novernber 2010 key 
operational data in a graphical format for the entire GWTS. The data presented include: (i) the 
flow contribution from each GWTS site as a percentage of the total GWTP flow; (ii) the mass 
removal contribution from each GWTS site as a percentage of the total prganics removed from, 
all of the GWTS sites combined; (iiil) speciation of mass removed at the- GWTS sites as 
percentages of the total organics mass removed (i.e., primary contaminants removed from 
groundwater); and (iv) contaminant mass removed in pounds. Figure l G-2 presents an historical 
summary of the flow data and mass removal estimates for the GWTP, as well as the mass 
removal estimates for the GWTS sites. ' 

A review of Figures 10-1 and 10-2 and Tables 10-1 through 10-4 yields the following general 
observations and conclusions. 

• While LF03 contributes approximately seven percent of the total flow tothe GWTP, 

the mass removal from Ihis site corresponds to an estimated 77 percent of the total 
mass removed by the GWTS. These data indicate that the remedial systeni in place at 
this site is the most efficient among the GWTS sites in removing contaminant mass. 
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and that contaminant concentrations are higher at this site than at the other GWTS 
sites. 

Rapidly declining contaminant concentrations in groundwater and mass removal 
efficiencies at the remaining sites highlight the significant remedial progress that has 

been made as a result of the Base's proactive optimization efforts. The remedial 
. progress achieved at LF04 led to the shutdown of the groundwater recovery system 

on I February 2007, and transitioning of site remedy to MNA was approved by the 
US EPA and the GA EPD in March and July 2010, respectively. Similar trends are 

emerging for other sites, particularly at OT20, OT37, and OT41, indicating that 
pumping from individual extraction wells and overall extraction systems at these sites 
is progressively yielding ever diminishing returns., It is anticipated that pumping 

from many of these locations will be discontinued in the near future, as mass removal 
efficiencies reach asymptotic levels. 

As discussed in Section 5.0 (SWMU 3/LF03), at LF03, it is recommended that LF3EW3 be shut 
down. Contaminant concentrations at this extraction well have been below the MCL since 

November 2009. Giveni the potential for continued pumping from LF3EW3 to cause the 
groundwater contaminant plume to migrate toward this location, continued operation of this well 
is of little further benefit. 

Additionally, as discussed in Section 8.0 (SWMU57/OT41 and SWMU 61), at SWMU 61, it is 

recommended that the remedial approach fre transitioned to MNA. The data collected from the 
rebound assessment indicate no rebound in contaminant concentrations following the shutdown 

of the AS/SVE system. This recommendation was also made in the 2009 CAP Progress Report 

for SWMUs ,59, 60 and 61 (Geosyntec, 2010). Based on the observation that COC 
concentrations have been below MCLs/RLs for.a minimum of three consecutive sampling events 

at S61W1, S6IW2, and S61W3i and consistent with the CAP reqiiirements, it is also 

recommended that groundwater monitoring from these wells be discontinued. The contaminant 
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concentrations in groundwater samples collected from S61W4, as well as monitoring wells 
located dbwngradient of the source area (i.e., where the OT41 and SWMU 61 plumes comingle), 

will continue to be monitored as part of the 0T4r remedial strategy and reported as part of the 

Annual Progress Reports for the G WTS. 
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Table 10-lA 
Summary of Monthly Flow Totals for Groundwater Treatment System (GWTS) 

GWTS Annual Progress Report (December 2009 - November 2010) 
Robins Air Force Base, Georgia 

Monthly Flow Totals (gal) 

GWTS Remediation Sites 
GWTP Influent 

Flow'" LF04"' OT20 LF03 0T17 OT37 OT41 GWTS All Sites 
Combined 

GWTP Influent 
Flow'" 

DEC 2009 - 14,932,305 2,245,051 8,249,382 1,143,556 2,164,664 28,734,958 29,286,897 

JAN 2010 - 14,549,845 2,207,855 5,349,166 1,137,907 2,196,868 25,441,641 26,090,877 

FEB 2010 - 12,847,765 1,723,864 7,986,111 1,019,403 1,986,657 25,563,800 26,125,366 

MAR 2010 - 14,279,350 1,897,965 8,370,452 1,058,719 2,217,357 27,823,843 28,222,930 

APR 2010 - 13,455,641 1,874,608 7,534,071 1,069,854 2,041,659 25,975,832 26,508,690 

MAY 2010 - 14,124,441 1,874,087 8,808,764 1,090,754 2,041,464 27,939,511 28,413,116 

JUN 2010 - 12,874,652 1,813,427 7,946,239 952,980 1,651,672 25,238,971 25,704,094 

JUL 2010 - 14,280,572 1,926,520 8,649,480 1,027,587 1,929,012 27,813,172 28,204,550 

AUG 2010 - 13,919,436 1,850,711 8,928,372 977,898 1,908,596 27,585,013 28,052,802 

SEP 2010 - 12,666,329 1,951,792 8,131,442 1,013,945 1,920,978 25,684,486 25,967,192 

OCT 2010 - 14,248,495 2,086,018 8,401,683 1,161,875 2,138,602 28,036,672 28,317,015 

NOV 2010 13,359,046 1,872,160 8,469,068 1,121,737 2,089,742 26,911,754 27,446,501 

DEC 09 - NOV 10 TOTAL 
(Gallons) - 165,537,876 23,324,059 96,824,230 12,776,215 24,287,272 322,749,652 328,340,029 

PERCENT OF TOTAL 
FLOW FROM GWTS 

SITES 
- 51.3% 7.2% 30.0% 4.0% 7.5% 100.0% -

PERCENT OF TOTAL 
INFLUENT FLOW TO 

THE GWTP 
- 50.4% 7.1% 29.5% 3.9% 7.4% 98.3% -

DEC 09 - NOV 10 
AVERAGE FLOW RATE 

(GPD) 
- 453,528 63,902 272,744 35,003 66,540 884,246 899,562 

DEC 09-NOV 10 
AVERAGE FLOW RATE 

(GPM)"' 
~ 315.0 44.4 189.4 24.3 46.2 614.1 624.7 

Notes: 
~ Indicates the remediation system was shut down, and thus, no flow measurements were recorded. 

The difference between the GWTS and GWTP flow totals is probably attributable to the unmetered flow to the GWTP from the LF04 decon pad, AS/SVE 
condensate tanks, and the tanker unloading pad located at the GWTP and to variations in metering calibiatioa 

Yearly average flow rates in gpd and gpm are calculated based on the operational period of the well However, the calculation does not account for periods of 
temporary downtime. 

Groundwater recovery from LF04 was discontinued, with regulatory approval, on 1 February 2007. 
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Table 10-lB 
Summary of Historic Annual Flow Totals for Groundwater Treatment System (GWTS) 

GWTS Annual Progress Report (December 2009 - November 2010) 
Robins Air Force Base, Georgia 

Annual Flow Totals (gal) 

GWTS Remediation Sites GWTP 
Corrected'"'"'"' 

Influent 
Flow 

LF04"' OT20 LF03 OT17 OT37 0T41 GWTS All Sites 
Combined 

GWTP 
Corrected'"'"'"' 

Influent 
Flow 

Dec 09 - Nov 10 - 165,537,876 23,324,059 96,824,230 12,776,215 24,287,272 322,749,652 328,340,029 

Dee 08 - Nov 09 - 171,391,399 20,069,866 97,371,887 13,037,467 26,645,776 328,516,395 337,300,516 

Dec 07 - Nov 08 - 171,983,402 17,715,188 93,713,590 13,469,346 27,288,872 324,170,398 333,242,269 

Dec 06 - Nov 07 7,306,335 161,445,790 20,111,911 83,902,945 12,622,629 27,369,565 312,759,174 324,254,718 

Dec OS - Nov 06 49,680,720 154,418,976 15,621,295 81,036,466 9,107,205 21,730,737 331,595,399 342,406,771 

Dec 04 - Nov 05 48,608,086 128,974,338 20,987,725 73,856,956 6,852,504 18,761,160 298,040,769 307,738,496 

Dec 03 - Nov 04 46,104,333 117,665,401 18,545,909 69,532,732 1,884,385 20,356,939 274,089,699 282,700,942 

Dec 02 - Nov 03 52,241,457 94,885,858 20,213,968 68,863,716 1,590,792 15,887,443 253,683,234 254,902,304 

Dec 01 - Nov 02 50,402,798 55,471,426 18,432,122 62,848,888 356,573 6,591,581 194,103,388 197,144,301 

Dec 00-Nov 01 60,627,236 46,230,797 14,199,168 69,014,738 - - 190,071,939 189,402,767 

Dec 99 - Nov 00 61,265,292 32,018,829 10,842,795 36,857,098 - - 140,984,014 151,499,178 

Dec 98 - Nov 99 72,844,348 21,325,229 - - - - 94,169,577 105,067,790 

Oct 97 - Nov 98 76,681,957 24,905,381 - - - - 101,587,338 120,202,487 

TOTAL 
(Gallons) 525,762,562 1,346,254,701 200,064,006 833,823,246 71,697,115 188,919,346 3,166,520,976 3,274,202,568 

PERCENT OF TOTAL 
FLOW FROM GWTS 

SITES 
16.6% 42.5% 6.3% 26.3% 2.3% 6.0% 100.0% 

PERCENT OF TOTAL 
INFLUENT FLOW TO 

THE GWTP 
16.1% 41.1% 6.1% 25.5% 2.2% 5.8% 96.7% 

Notes: 
- Indicates the remediation system was not in place or was shut down, and thus, no flow measurements were reconied. 

Until 8 December 2005, backwash water was typically leUimed to the front end of the plant after the influent sampling port, but prior to the flow meteis and the 
inclined plate clarifier, and as a result, counted by tbe influent flow ineters twice. Therefoie, where applicable, influent flow volume and flow rates have been 
corrected by subtracting the backwash flow volume from tbe GWTP influent flow volume. 

From 8 December 2005 forward, the backwash water has been conveyed to the Base's Sanitary Treatment Plant; and therefore, correction of the 
influent flow totals is no longer necessaiy. 

"'The difference between the GWTS and GWTP flow totals is probably attributable to the unmetered flow to the GWTP from the LF04 decon pad, AS/SVE 
condensate tanks, and the tanker unloading pad located at the GWTP and to variations in metering calibiation. 
Groundwater recoveiy from LF04 was discontinued, with regulatoiy approval, on I Februaiy 2007. 

J* J" J' J" J" J" J' 
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Table No. 10-2 
Summary of GWTS Mass Removal Estimates for Dec 2009 - Nov 2010 

GWTS Annual Progress Report (December 2009 - November 2010) 
Robins Air Force Base, Georgia 

Total Organics 1,2-dicblorobenzene 1,4-dlcblorobcnzene Benzene Cbiorobenzene Cis-1,2-dicbloroetbene PCE TCE Vinyl Cbloride 

Annual GW Flow Total Mass Removed Removal 
Efficiency Total Mass Removed Total Mass Removed Total Mass Removed Total Mass Removed Total Mass Removed Total Mass Removed Total Mass Removed Total Mass Removed 

(gal) (gpm)'^' (%) (lbs) (%) Obs/Mgal) (lbs) (%) (lbs) (%) (lbs) (%) (lbs) (%) (lbs) (%) (lbs) (%) (lbs) (%) (lbs) (%) 
LF04"' _ _ _ _ _ _ _ _ _ „ 

OT20 165,537,876 315.0 51.3 207.7 7.3 1.3 20.5 4.4 4.8 4.3 0.9 2.6 18.6 3.9 46.9 18.6 12.8 72.7 99.3 6.8 .4.0 71.0 
LF03'" 23,324,059 44.4 7.2 2,179.4 77.1 93.4 442.2 95.4 104.7 94.5 23.4 69.9 407.1 85.4 191.9 76.2 2.8 15.9 1,005.7 68.6 1.6 29.0 
OT17 96,824,230 184.2 30.0 365.7 12.9 3.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 12.3 4.9 0.0 0.0 353.4 24.1 0.0 0.0 
OT37 12,776,215 24.3 4.0 7.9 0.3 0.6 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.1 2.0 11.4 5.5 0.4 0.0 0.0 
OT41 24,287,272 46.2 7.5 65.0 2.3 2.7 0.7 0.1 1.3 1.2 9.2 27.5 50.8 10.7 0.6 0.2 0.0 0.0 2.5 0.2 0.0 0.0 
Total 322,749,652 614.1 100.0 2,825.6 100.0 8.8 463.3 100.0 110.8 100.0 33.4 100.0 476.5 100.0 251.9 100.0 17.7 100.0 1,466.4 100.0 5.6 100.0 

1,2-dichiorobenzene 1,4-dichiorobenzene Benzene Cbiorobenzene Cis-l,2-dicbioroetbene PCE TCE Vinvi Cbloride 
Percent Contribution to tbe Total Mass Removed 16.4% 3.9% 1.2% 16.9% 8.9% 0.6% 51.9% 

Notes: 
- Pump not operational in tbe given period of time. 
' Tbe annual flow total and mass removal estimates for all GWTS sites combined may be different than the GWTP annual flow total and mass removal estimates (see discussions in Subsections 10.1 and 10.3 of this report). 

Tbe sum of tbe masses of the individual reporting periods may not be equal to the overall mass due to rounding. 
' Groundwater recoveiy from LF04 was discontinued, with regulatory approval, tm 1 February 2007. 

Yearly average flow rates in gpd and gpm are calculated based on tbe operational period of tbe well. However, the calculation does not account for periods of temporaiy downtime. 
'' Poiodic LF03 transfer station sump cleanout eSbits during this reporting period resulted in removal of aj^ximately 765 gallons of concentrated leacbate for off-site disposal, which is estimated to correspond to 596 lbs of additional contaminant mass removal from LF03. 
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Table No. 10-3 
Historical Mass Removal Estimates for GWTS Restoration Sites 

GWTS Annual Progress Report (December 2009 - November 2010) 
Robins Air Force Base, Georgia 

LF04 OT20 LF03 (3), (5) OT17 OT37 OT41 
GW Extraction System 

Total Mass Removal 
Total Annual Estimated Mass Removed Estimated Mass Removed Estimated Mass Removed Estimated Mass Removed Estimated Mass Removed Estimated Mass Removed Estimated Mass Removed Rate 

Reporting Period Flow TCE Total VOCs TCE Total VOCs TCE Total VOCs TCE Total VOCs TCE Total VOCs TCE Total VOCs TCE Total VOCs (Ibs/Mgal) 
(lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) (lbs) 

Dee 2009-Nov2010 322,749,652 ~ 99.3 208 1,006 2,179 353 366 5.5 7.9 2.5 65.0 1,466 2,826 8.8 
Dec 2008-Nov2009 328,516,395 — - 165 396 1,209 2,429 361 371 6.7 9.5 4.9 78.9 1,747 3,285 10.0 
Dec 2007 - Nov 2008 324,170,398 - - 187 483 1,062 2,286 373 387 8.9 11.7 5.5 95.7 1,637 3,265 10.1 
Dee 2006 - Nov 2007 312,759,174 i.8 2.6 231 548 715 1,656 248 256 9.1 11.7 2.5 62.9 1,208 2,537 8.1 
Dec 2005 - Nov 2006 331,595,399 15.1 22.7 367 918 362 1,125 256 264 8.2 10.6 2.5 75.4 1,010 2,416 7.3 
Dec 2004 - Nov 2005 298,040,769 15.5 23.4 546 1,333 299 1,302 309 322 6.7 8.5 1.7 49.1 1,177 3,038 10.2 
Dec 2003 - Nov 2004 274,089,699 16.3 24.2 590 1,756 260 888 311 326 1.7 2.2 4.9 80.3 1,184 3,076 11.2 
Dec 2002 - Nov 2003 253,683,234 26.8 37.0 474 1,327 612 1,432 416 481 0.7 0.9 2.9 81.4 1,533 3,359 13.2 
Dec 2001 - Nov 2002 194,103,388 44.0 54.2 423 912 124 965 295 306 0.0 0.1 0.6 45.0 887 2,282 11.8 
Dec 2000 - Nov 2001 190,071,939 40.7 52.0 402 798 10.9 610 449 485 -- — .. .. 903 1,945 10.2 
Dec 1999 - Nov 2000 140,984,014 53.4 67.4 284 531 4.1 354 223 281 — — ~ ~ 564 1,234 8.8 
Dec 1998 - Nov 1999 94,169,577 44.6 56.1 411 742 - ~ - ~ — — — — 455 798 8.5 
Oct 1997-Nov 1998 101,587,338 65.5 82.3 768 1,349 - - - ~ - - ~ — 834 1,432 14.1 

Total 3,166,520,976 324 422 4,947 11,301 5,664 15,227 3,594 3,845 47.5 62.9 27.9 634 14,604 31,493 9.9 

Notes: 
~ Pump not operationai in the given period of time. 

The annuai flow totai and mass removal estimates for ail GWTS sites combined may be different than the GWTP annual flow total and mass removal estimates. 
The sum of the masses of the individual reporting periods may not be equal to the overall mass due to rounding. 
Phase II and Phase III expansions of the GWTS occurred in May 2000 and August 2002, respectively. De^ening of the LF03 leachate collection wells occurred in March 2003. Leachate collection from the LF03 dual-phase wells began in June 2008. 
Groundwater recovery from LF04 was discontinued, with regulatory approval, on 1 February 2007. 
Poiodic LF03 transfer station sump cieanout elTorts during this reporting paiod resuhed in removal of approximately 765 gallons of concattrated leachate for off-site disposal, which is estimated to correspond to 596 lbs of additional contaminant mass removal fiom LF03. 
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Table No. 10-4 
Historical Cumulative Mass Removal Estimates for GWTS Restoration Sites 

GWTS Annual Progress Report (December 2009 - November 2010) 
Robins Air Force Base, Georgia 

GW Extraction System Total 
Mass Removal 

1 Total Annual Estimated Mass Removed Rate 
Reporting Period Flow TCE Total VOCs (Ibs/Mgal) 

(gal) (lbs) (lbs) 

Dec 2009-Nov 2010'^' 322,749,652 1,466 2,826 

oo GO 

Dec 2008 - Nov 2009 328,516,395 1,747 3,285 10.0 

Dec 2007-Nov 2008'^' 324,170,398 1,637 3,265 10.1 

Dec 2006 - Nov 2007 312,759,174 1,208 2,537 8.1 
Dec 2005 - Nov 2006 331,595,399 1,010 2,416 7.3 
Dec 2004 - Nov 2005 298,040,769 1,177 3,038 10.2 
Dec 2003 - Nov 2004 274,089,699 1,184 3,076 11.2 

1 Dec 2002 - Nov 2003 253,683,234 1,533 3,359 13.2 
Dec 2001-Nov 2002 194,103,388 887 2,282 11.8 
Dec 2000-Nov2001 190,071,939 903 1,945 10.2 
Dec 1999 - Nov 2000 140,984,014 564 1,234 OO

 
bo

 

Dec 1998 - Nov 1999 94,169,577 455 798 8.5 
Oct 1997 - Nov 1998 101,587,338 834 1,432 14.1 

Total 3,166,520,976 14,604 31,493 9.9 

Notes: 
The annual flow total and mass removal estimates for all GWTS sites combined may be different than the GWTP annual flow total 
and mass removal estimates (see discussions in Subsections 10.1 and 10.3 of this report). 

Periodic LF03 leachate transfer station sump cleanout efforts since 2007 have resulted in an estimated 629 lbs of additional contaminant 
removal from LF03. 

Historical Cumulative Mass Removal Estimates for GWTS Restoration Sites 

/ 
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GWTS Flow Contributions 
(Percent of Total GWTP Flow) 

GWTS Estimated Mass Removal Contributions 
(Percent of Estimated Total Organics Mass Removed at the GWTS Restoration Sites) 
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Speciation of Mass Removed at GWTS Restoration Sites (3) 

Comparative Analysis of Mass Removal Estimates 
(Data Origin: GWTS Restoration Sites) 
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Notes: 
(1) Groundwater recovery from LF04 was discontinued, with regulatory approval, on 1 February 2007. 
(2) "Other" represents the difference between the GWTS and GWTP flow totals, which is likely associated with 

the unmetered flow to the GWTP from the LF04 decon pad, AS/SVE condensate tanks, and the tanker 
unloading pad located at the GWTP and to variations in metering calibration. 

(3) Estimated Total Organics Removed at GWTS Remediation Sites is 2,825 lbs. 
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